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THE CEREAL EXPERIMENTS ! 

The investigations with cereals conducted at the Akron Field 
Station during the past 15 years have consisted chiefly of varietal 
studies, experiments on rate, date, and method of seeding, and the 
improvement of cereals by selection. The objects for which these 
investigations have been conducted are: (1) To determine the best 
crops, crop varieties, and strains for the region; (2) to improve 
cereal varieties by breeding; and (8) to determine the best methods 
of cereal production. 

1 The Akron Field Station is operated by the Office of Dry-Land Agriculture Investigations of the Bureau 
of Plant Industry. The cereal experiments are conducted by the Office of Cereal Investigations in coop- 
eration with that office. These experiments were begun in 1907. Wilson G. Shelley was in charge from 
March 1, 1908, until February 28, 1911. Clyde McKee was then appointed scientific assistant and placed 
in charge of cereal investigations at Akron, which position he retained till February 15, 1913. He was 
then succeeded by Charles H. Clark, who remained until July 1, 1913, on which date he was transferred to 
take charge of the flax investigations of the Office of Cereal Investigations. George A. McMurdo was placed 
in charge of the cereal experiments at the time of Mr. Clark’s transfer, which position he retained until 
February, 1917, when he resigned. He was succeeded by the writer in July, 1917. 

0421—25——1 
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The experiments reported in this bulletin have been conducted 
wholly on dry land. The results obtained from the experiments to 
and including 1915 have been published,? as have certain results 
obtained since that time. This bulletin was prepared in order to 
make available the unpublished results from the experiments con- 
ducted since 1915. 

In many cases the data obtained since 1915 show considerable 
variance from those obtained before that year. Seasonal conditions 
have varied widely, with resulting great fluctuations in the yields: 
of the different cereals. As this bulletin contains the results obtained 
over a period of 15 years, the data herein presented should indicate 
the relative values of the different cereals and should show definitely 
which are the best varieties and the best cropping systems for this 
region. The results obtained at the Akron Field Station are applica- 
ble to a large part of eastern Colorado and adjacent portions of north- 
western Kansas, western Nebraska, and southeastern Wyoming, 
especially on what are locally termed “hard lands.’’ The irrigated 
river valleys and the sand-hill sections present somewhat different 
conditions. 

The yields of the cereals compare very favorably with those 
obtained under dry-land conditions in other parts of the United 
States. Winter wheat, corn, barley, spring wheat, and oats are the 
most important cereals in this section. Wheat and corn are each of 
ereater economic importance than all other cereals combined. 

DESCRIPTION OF THE FIELD STATION 

LOCATION 

The Akron Field Station is located in northeastern Colorado, 
about 60 miles from the Nebraska line on the east as well as on the 
north, where Nebraska extends west beyond the northeast corner of 
Colorado to Wyoming. The station is 4 miles east of Akron, the 
county seat of Washington County. The town of Akron is located 
about 112 miles east of Denver, Colo., on the main line of the Chicago, 
Burlington & Quincy Railroad, running from Chicago and St. Louis 
to Denver. The railroad bounds the field station on the south. 
The station is shghtly west and north of 40° N. latitude and 103° W. 
longitude. The altitude is about 4,560 feet. 

The station contains about 227 acres. Of this area 160 acres, 
known as the “forestry quarter,’ are owned by the Colorado Agricul- 
tural Experiment Station. The remaining 67 acres, lying directly 
south of the ‘“‘forestry quarter,” are controlled by the United States 
Department of Agriculture. General views of the buildings of the 
station in 1908 and in 1923 are shown in Figures 1 and 2. These 
clearly indicate the growth of the experiment station in the past 
15 years. 

2 McMurdo, George A. Cereal experiments at the Akron Field Station, Akron, Colo. U.S. Dept. Agr. 
Bul. 402, 35 p., 11 fig. 1916. 

§ Warburton, C. W., and T. R. Stanton. Experiments with Kherson and Sixty-Day oats. U.S. Dept. 
Agr. Bul. 823, p. 47-48. 1920. 

Clark, J. Allen, John H. Martin, and Ralph W. Smith, Varietal experiments with spring wheat on 
the northern Great Plains. U.S. Dept. Agr. Bul. 878, p. 30-32. 1920. 

Zook, L. L. Winter wheat in western Nebraska. Nebr. Agr. Exp. Sta. Bul. 179, p. 36, 37. 1922. 



CEREALS AT THE AKRON FIELD STATION 3 

HISTORY OF THE DISTRICT 

The district in which the station is located forms part of what was 
once called the Great American Desert. It was the feeding ground 
for the bison and antelope and the home of the prairie dog, coyote, 
jack rabbit, and badger. The bison has long since been exterminated, 
and but few antelope remain. The jack rabbits, prairie dogs, coy- 
otes, and badgers are still numerous. This was the hunting ground 
of the western Indian tribes, and traces of Indian life are yet to be 
found in many places. 

The first white men to inhabit this district were the cattlemen, 
who held vast areas under their control. Following the building of 
the railway through the section in 1883, homesteading was begun. 
The prospect of free land brought thousands of settlers who knew 
nothing of dry-land farming practices and conditions. 
Among the settlers arriving in 1885 was M. F. Vance, a farmer who 

still lives near the station and one of the men who was instrumental 

ric. 1.—View of the buildings at the Akron Field Station in 1908 

in getting it located at Akron. He states that homesteading was 
active as early as 1885, and that the peak of this early settlement was 
reached about 1886 or 1887. The cattlemen practically abandoned 
the section to the farmers about 1887. By that year also the towns 
established by the first settlers had grown almost to their present 
size, and some were considerably larger than now. Periods of severe 
drought occurred in the late eighties and again in 1893 and 1894. 
A bad grasshopper outbreak occurred in 1895, and the two following 
years also were unfavorable to crop production. During this period 
of bad years people left in large numbers, many of them not remaining 
even long enough to obtain patents to their land. Many who re- 
mained were forced to mortgage their land, only to lose it later by 
foreclosure. The great reduction of the farming population reacted 
immediately on the towns, and they also were rarely deserted. Some 
buildings in the towns were loaded on cars and shipped away, and 
many others were moved out to the country by the ranchers who 
stayed. 
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A second period of severe drought occurred about 1901, and it was 
not until 1905 or 1906 that the district became permanently settled. 
Rural telephone systems and rural free delivery of mail were estab- 
lished generally between 1910 and 1912. The so-called Campbell 
system of dry farming was established during this period; but it 
failed to control the soil blowing, which was disastrous at times. 
A demonstration farm operated on this system was located only 2 
miles east of the station. The increase in population and develop- 
ment of the section was gradual up to about 1915. At about that 
time the boom in wheat prices due to the World War caused a period 
of extremely rapid development, which reached its peak early in 1920. 
The deflation begun in 1921 again caused many farmers to leave this 
portion of the country, and much land is now owned by nonresidents. 

Farm experience and scientific experiments are building up a stable 
system of agriculture. Durimg the past 10 years hundreds of thou- 
sands of acres of new land have been broken and are being cropped, 
largely by resident landowners. The expansion and improvement 

Fic. 2.—View of the Akron Field Station in 1923 

of diversified agriculture during the past 15 years have been remark- 
able, as has been the use of better machinery and equipment, with 
which the farmers of the section are able to cultivate large acreages 
more efficiently and with a greater profit than before. 
By the general use of the automobile and the telephone and the 

spread of the rural mail-delivery system, distances have been largely 
overcome. Although many farmers are located many miles from 
trading points, the comparative isolation of a few years ago no longer 
exists. The towns of the district have had an ‘unusual growth in 
opulation and volume of business. The deflation since the World 
War has caused many financial disasters, but the future prospect 
for this section is promising. 

SOIL OF THE DISTRICT | 
The observations presented are believed to be generally applicable 

throughout the district, which includes northeastern Colorado and 
small adjacent portions of southeastern Wyoming, southwestern 

4 Description adapted from U.S. Dept. Agr. Bul. 402. 
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Nebraska, and northwestern Kansas. ‘This district is a rolling prairie, 
which roughly outlined lies between the thirty-eighth and forty-third 
arallels of latitude and between the one hundred and first and one 
undred and fifth meridians. In elevation, it les between the 3,500 

and 5,500 foot contours. The only important river traversing the dis- 
trict is the Platte, the waters of which during the summer months are 
often reduced to the proportions of a creek. The water supply is 
almost entirely from wells, which vary in depth from afew to several 
hundredfeet. Insome localities water has not been found at any depth. 

Geologically, the district in which the station is located was once 
a part of the bed of a Cretaceous sea. The soil contains numerous 
deposits of various fossils which add to the natural fertility. The 
rolling character of the surface is partially due to the action of wind. 
Although vegetation retards such action, soil movements due to wind 
are still in progress, especially in the more sandy sections. Depres- 
sions formed by wind often have no drainage outlet. The result of 
combined natural forces has produced a sandy soil, often of consider- 
able depth, deficient in humus. 

In a few localities the subsoil differs widely from the surface soil. 
Clay is sometimes found only 1 or 2 feet below the surface. To the 
experienced eye the natural vegetation is an indicator of the char- 
acter of the soul.5 Any examination of the soil of this region is in- 
complete until a few holes have been dug to a depth of several feet. 
An estimate based on the figures of the census of 1920 places the 

propo of cultivated land in the section in which the Akron Field 
tation is located at between 25 and 50 per cent of the total area, and 

the proportion in cereals at about 60 per cent of the cultivated area. 
The percentage of cultivated land can be further increased; but the 
possible extension of cultivation in some sections is limited, as the 
very sandy lands should not be broken on account of soil blowing. 

The soil of the station and of the adjacent territory is classed as 
sandy loam. To the north and west of this section the soil is of a 
lighter and more sandy type. Various local names are used to dis- 
tinguish the soil types, those most commonly used being “hard land’”’ 
for soil such as is found at the Akron Field Station and ‘soft land’’ 
for that of the more sandy type. The surface of the field station 
ranges from nearly level to slightly rolling. There are no protecting 
hills. However, the forestry shelter belt on the west, north, and 
east sides of the station has afforded some slight protection for ad- 
jacent land during the past few winters. 

Considerable variation exists in the soil used for experimental pur- 
poses, but by the replication of plats and the use of check plats the 
effects of these variations have bean overcome to some extent. At 
the Akron Field Station the dark surface soil usually varies from 1 to 
2 feet in depth, below which the soil is of a light color, owing to lack 
of organic matter. Little coarse gravel is present in the soil of the 
experimental areas, and there is no impervious layer near enough to 
the surface to affect root development or water movements. Plowing 
and other tillage operations are easily performed when the soil is 
moist but become very difficult when the moisture content is low. 
Spring winds are a factor to be considered, as the fine soil particles 
are readily blown by the wind when the soil is dry. 

5 Shantz, H. L. Natural vegetation as an indicator of the capabilities of land for crop production in the 
Great Plains area. U.S. Dept. Agr., Bur. Plant Indus. Bul. 201, 100 p., 23 fig., 6 pl. 1911. 
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NATIVE VEGETATION & 

_ The native vegetation of the locality consists largely of the grama-— 
buffalo-grass association. The principal grasses are blue grama 
(Bouteloua gracilis Lag.; B. oligostachya Torr.), buffalo grass (Bulbilis 
dactyloides (Nutt.) Raf.), and western wheatgrass (Agropyron smithi 
Rydb.; A. occidentale Scribn.). Needle grass (Stepa comata Trin. 
and Rupr.) and wire grass (Aristida longiseta Steud.) are frequently. 
found. In the more sandy sections bunch grass (Andropogon scopa- 
rius Michx.), sand grass (Calamovilfa longifolia (Hook.) Scribn.), big 
bluestem (Andropogon hallia Hack.), and black grama (Bouteloua 
hirsuta Lag.) often occur. Other grasses found in the district are 
June grass (Koeleria cristata (L.) Pers.) and little barley grass (Hor- 
deum nodosum L.). Grama grass and buffalo grass are more common- 
ly observed on the higher unbroken soils of the “‘hard lands.”’ West- 
ern wheatgrass occupies the lower slopes and bottoms, and needle 
grass and wire grass are more often observed on edges of old road- 
ways or trails. In the more sandy sections, or “soft lands,” the 
native vegetation consists mostly of bluestem, bunch grass, black 
erama, and sand grass. On soils of either type the ‘“‘niggerwool,”’ 
bull sod, or blackroot (Carex filifolia Nutt.) is found to some extent 
and causes considerable trouble in sod breaking. 

The more common weeds are sunflower (Helianthus petiolaris 
Nutt.), gumweed or rosinweed (Grindelia squarrosa (Pursh) Dunal), 
peppergrass (Lepidiwm sp.), yucca or soapweed (Yucca glauca Nutt.), 
wild alfalfa (Psoralea tenuijiora Pursh), white mountain lily (Leu- 
cocrinum montanum Nutt.), and wild garlic (Allaum sp.). Sand sage 
(Artemisia filrfolia Torr.) is common in the sandy soils. ‘Two species 
of the locoweed (Astragalus spp.) are found in the region, and a few 
species of cactus are commonly observed. 

CLIMATIC CONDITIONS 

PRECIPITATION 

The precipitation at Akron is similar to that of most of the central 
Great Plains, especially eastern Colorado, western Kansas, and west- 
ern Nebraska. The precipitation decreases to the west, toward the 
foothills of the Rocky Mountains, where there is a rapid increase. 
The rainfall is also greater on the high divide between the Platte and 
Arkansas Rivers than at lower elevations to the north and south. In 
the river valleys the additional precipitation from local summer 
showers, which follow the valleys, considerably affects the total. The 
average annual precipitation in this section varies between 15 and 20 
inches. Local storms of greater or less importance occur every year. 
Most of the summer precipitation is of a local nature. The limits 
of these local storms may be clearly marked, an inch or more of rain- 
fall occurring at a distance of only a few miles from a point where 
no precipitation is received. Torrential summer showers are not un- 
known, and often much damage results from hail. 

The distribution of precipitation throughout the year is often not 
favorable to cereal production. The annual and average pre 
tion by months at Akron from 1908 to 1922 is shown in Table 1. 

6 See Shantz, H. L. Op. cit. 
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TaBLe 1.— Monthly, seasonal, and annual precipitation at the Akron Field Station 
during the 15-year period, 1908-1922, inclusive 

[Data in inches. T=trace] 

| 

| | | | Sea- 

ear i) vane | Feb. | Mar.| Apr. | May | June | July | Aug. Sept. | Oct. | Nov.| Dec. pene An- 
| ao it nual 

| | | | eee 
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Since records have been kept the total annual precipitation at 
Akron has varied from 13.44 inches in 1921 to 25 inches in 1915. 
The average annual precipitation during the 15 years from 1908 to 
1922, inclusive, was 17.93 inches. Thisis believed to be slightly above 

FAINFALL /N INCHES 

ae aE GS 

retin Pace 

aaa] 

a aso 

Fic. 3.—Annual (black and crosshatched combined) and seasonal (black), April to September, inclusive 
precipitation at the Akron Field Station during the 15-year period, 1908-1922, inclusive 

the normal for the section around Akron. In 10 years the precipita- 
tion was less than the 15-year average and in 5 years it exceeded the 
average, so that the average is possibly slightly more than may 
normally be expected. Of the total annual precipitation an average of 
13.68 inches was received during the months of April, May, June, July, 
and August, or during the period which most affects cereal production. 
The seasonal precipitation is a prominent factor affecting the yields 
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of grain. Figure 3 shows graphically the annual and seasonal pre- 
cipitation at Akron for the 15 years from 1908 to 1922, inclusive. 

The limiting factor in crop production at Akron is nearly always the 
moisture supply, although winter grains have been injured by low 
temperatures and hail sometimes causes severe crop losses. The 
yields of spring grains, however, are determined largely by the amount 
and distribution of the seasonal precipitation. In some seasons, as 
that of 1918, the rains came too late to benefit the cereals. In several 
other seasons the lack of moisture during the heading and ripening 
period caused low yields. 

Rains of less than one-fourth inch during the growing season unless 
followed or preceded by other rains within 24 hours are of almost no 
value to grain crops in this section. In 1921 but 9.15 inches of pre- 
cipitation were recorded during the growing season. There was prac- 
tically no rainfall heavy enough to be of value to crops from April 15 
until after the crops were harvested in July. 

N S 

ACHE YIELD IN BUSHELS 

YSUNE FRECIPITATION /N INCHES JUNE PRECIPITATION IN INCHES 
—-——- —- ACRE VIELD (NW BUSHELS. OF KHARKOF HE: 5 
----~------ AGRE YIELD /W BUSHELS OF PELISSTL RNG 

(206 VEL SLO. VTEDU ELER EVEL ELE EVE EY SVE MES EYE EP ELE! 7 

Fic. 4——Graphs showing June precipitation and acre yields of Kharkof and Peliss wheats at the Akron 
Field Station during the 15-year period, 1908-1922, inclusive 

Figure 4 shows graphically the relation of the June precipitation to 
the yields of Kharkof winter wheat (C. I. No. 1583) and Peliss durum 
spring wheat (C. I. No. 1584). Table 2 gives these data in tabular 
form. In 1909 no winter wheat was grown, and in 1920 the stand of 
winter wheat was poor, owing to soil blowing and winterkilling. In 
the fall of 1918 no winter-wheat varieties were sown in plats, and the 
yield given for 1919 in Table 2 is the average of two increase plats of 
Kharkof, one sown on cornland and one on fallow. The acer 
(fig. 4) shows that a marked relation exists between June precipitation 
and crop yields. In nearly every case a heavy June precipitation is 
followed by a good yield of wheat, whereas a low precipitation in June 
has resulted in a lowering of the wheat yield. 

EVAPORATION 

The seasonal evaporation at Akron is closely related to the seasonal 
precipitation, and among the factors which influence crop growth it 
possibly ranks second. The daily evaporation has been recorded at 
the station during the growing months since the station was estab- 

— ee! 
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lished, and the total evaporation in inches by months from April to 
September, inclusive, is shown in Table 38. The evaporation is de- 
termined from a free water surface, the method being that employed 
at all of the stations where the Biophysical Laboratory of the Bureau 
of Plant Industry has cooperated. 7? 

TABLE 2.—June and seasonal precipitation and yields of Kharkof winter! and 
Peliss durum spring wheats grown at the Akron Field Station during the 15-year 
period, 1908-1922, inclusive 

Pr fe Acre yield (bushels) 

Year | - 

| Apnil'to | Kharkof | Peliss 
June ee, wheat wheat 

O73), Se De ides celta ce eens Sein ee ae aN ee. See ee a 2. 37 9.7 19.3 | 24.7 
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i ee Cl eh ea ey in ea ie aa NY 1. 38 | 8. 87 29.8 15.8 
LL ake DeRose Cea 1. 48 6. 60 14. 2 | 10.6 
SE eRe Ot: bofa Ate Rey In ee es Fae ot F529: | ae k2: 32 37.5 35.6 
id [ RT SR SP Bc OnT a ee ee iene oan 2 ee 1.35 | 6. 83 16. 6 | 10.5 
Pie eae Leap eee eer ee a ee oe ee 3.54] 10.67 26.0 | 26. 6 
ie ee po Pee & Rips OYA TR EEN a 3.75 14.17 29.2 31.6 
Repet Me ticng hE NNER, Wc Rete 1S ea Foal eS. 5 ape 2.09 | 7. 69 | 26. 2 14.4 
CIE. ee ott tet =o" AG ee See © ye eee ee 56 10. 83 | 16.9 28 
1 oe ee es 2 ee Be ee oer ee 96 7. 02 | 12.3 | 307 
LOT EL cee cee nee pe a poe pe a rl ey 8 ape wp ee 2.27 | 7.61 317.6 | 8.8 
Sein nee eye oe a eS a ee eS 3.97 14. 87 16.1 | 16.9 
AE gee Buh ey Se AO EE Sa 8 ety hie Se ee en 1324 7.44 13.0 | 9.1 
Mio e WT OAT GOR Sete ete ee Ps Te AS oe ee A £43) — 12.95 14.2 | 7.9 

IR TET oe Gere a EEN ee ea eA iar ge ier ee eee 2.21 | 9. 81 19. 3 | 16.5 

1 Wheat previous to 1917 usually was sown on fallow; yields for 1917 and succeeding years are averages of 
plats grown on fallow and on cornland. 

? No winter wheat survived the winter of 1908-09. 
3 Winter wheat was not sown in the varietal plats in the fall of 1918, and the yield given for 1919 is the 

average of two increase plats of Kharkof. 

The average evaporation for the six months from April to Sep- 
tember, inclusive, during the 15 years from 1908 to 1922, was 43.048 
inches. The lowest total evaporation, 33.55 inches, was recorded 
in 1915, the year of greatest rainfall durimg the same months. The 
highest total evaporation, 48.818 inches, was recorded in 1911. 
The precipitation from April to September was lower than that of 
1911 in only two years. Thus, the evaporation usually varies in- 
versely with the precipitation, though this is not always the case. 

The ratio of precipitation to seasonal evaporation, also given in 
Table 3, shows the evaporation for the 15 years to be more than 
three times the precipitation. In 1915 and 1920 the ratio was narrow- 
est, and in 1911, 1916, 1919, and 1921it was widest. The ratio of pre- 
cipitation to evaporation is a fair indication of the seasonal moisture 
conditions as related to crop yields. 

WIND 

Records of wind velocity have been kept at the Akron Field Station 
since 1908. The average monthly velocities vary to a considerable ex- 
tent, but the annual velocity is usually between 6 and 7 miles per hour. 

As a rule the atmosphere during January and February is quiet 
except during the snowstorms, which often become blizzards. During 
March, April, and May the most severe windstorms and the highest 

7 Briggs, L. J., and J. O. Belz. Dry farming in relation to rainfall and evaporation. U.S. Dept. Agr., 
Bur. Plant Indus. Bul. 188, p. 16-20. 1910. 

5421—257 2 
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average wind velocities of the year usually occur. These often do 
much damage by soil blowing. The highest monthly average wind 
velocity recorded at the station was 10.4 miles per hour in April, 1919. 
June and July are generally months of comparative quiet in atmos- 
pheric movement, and August usually shows less wind, movement 
than any other month of the year, the velocity averaging little more 
than 5 miles per hour. Hot winds are almost unknown in this 
section. September and October are usually very variable as to. 
atmospheric conditions, winds sometimes occurring of sufficient 
velocity to start considerable soil movement. There are compara- 
tively few periods of high wind velocity in November and December, 
but those which occur generally accompany snowstorms and may 
result in severe blizzards. 

TaBLE 3.—Monthly evaporation from a free water surface at the Akron Field Station 
from April to September of each year from 1908 to 1922, inclusive 

[Evaporation and precipitation data in inches] 

Ev ati aporation | acer. Ratio of 

pl- =~ : ereet | tate | ereePl BEE | Seasonal,| Apr. to ‘a@lon to 
| Apr. | May June July Aug. | Sept. | Apr. to Sept. ae as 
| Sept. os 

| | | 
TADS ag So es Se es 4.740 | 7.709 | 7.637) 8.474) 7.826] 8.550 44, 936 | 11.31 1:3. 97 
TS OE) oe Sr cee te rete 4.734 | 6.825 | 7.003 | 9.396 | 8.5388] 5.857 42. 353 | 16. 13 1:2. 63 
OT O Se ee ee 62387, foroaton | Seeenl no ekOs) eeiea2n eros okO 43. 621 | 16. 40 1:2. 66 
TYG) bce a a Se ey | 5.841 | 7.323 | 9.753 | 9.774; 8.944] 7.183 48. 818 10. 30 1:4. 74 
GW IAS, gel as enn en es Bee pe 4.5385 | 7.097 | 6.750 | 7.618 | 7.048] 4.648 | 37.696 15. 78 1:2. 39 
TIS se Cee ee 4.330 | 5.840 | 8.180 | 9.260 9.310 | 6.040 42.960 10. 05 1:4. 27 
OVARY S Seas Sas 4.290 | 5.608 | 7.509 8.654 8.364] 7.438 | 41.863 11.95 1:3. 50 
TUE WG ga Aree bec 4.220 | 5.033 | 5.883 | 6.660 | 5.961 | 5.793| 33.550 19. 44 ier 
OT G Bee eee OS Fa ae | 6.208 | 7.811 7.979 | 11.116 | 7.216 | 6.836 47. 166 10. 77 1:4. 38 
Ope ee ee Oe | 4.081 | 4.930} 8.424 | 10.186 | 8.464] 6.624] 42.709 14. 80 1:2. 89 
TPH IS) SO oe a a Ni 4.102 | 6.780 | 9.329 | 9.252; 7.676 | 4.283 41. 422 16. 81 1:2. 46 
1 eS a eee (eee ees ee Cals | 10.282 | 9.718] 6.144 47. 232 10. 67 1:4. 43 
GD (gee ie ee ee | 4.786 | 6.840] 6.961 | 8.582 | 6.918 | 6.825 40. 912 18.12 1:2. 26 
Gp (2 =e s OE BE EN Lees 5.505 | 6.245 | 7.773 | 10.708 | 8.594] 7.078; 45.903 9.15 1:5. 02 
TOD Dim meee foe ee 4.276 | 6.792 | 8.225 | 9.200 | 8.853 7. 233 44, 579 | 13. 55 123229 

Average : ener = 4.866 | 6.534 | 7.926 | 9.262 | 8.038 6. 423 43. 048 13. 68 1:3. 14 

TEMPERATURE 

The temperatures at the station are recorded daily throughout the 
year by means of maximum and minimum thermometers, supple- 
mented by a thermograph. The nights at Akron are cool during the 
entire year. The winter temperatures, although low, are not so low 
nor are the summer temperatures so high as in most parts of the 
northern Great Plains. The cool summer temperatures are due to 
the high elevation. The absolute minimum during the period is 
—28° F., recorded December 8, 1919, and the absolute maximum is 
103° F., recorded July 30, 1913. The temperature has not been a 
limiting factor in the yields of most of the cereals. The grain 
sorghums were frosted several times before they were fully mature, 
but the development of earlier maturing strains possibly will eliminate 
this danger. During some years winter wheat was injured by low 
temperatures, but injury by cold is unusual unless the low tempera- 
tures are accompanied by other factors, such as low moisture supply 
or high wind velocity. , 

The dates of the last killing frost in the spring and the first in the 
autumn for each year are shown in Table 4. Unless otherwise 
stated, a temperature of 32° F. is recorded as frost, although on 
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many occasions no specific record exists of frost having occurred with 
that temperature. The latest sprig frost was recorded on June 4, 
1919, and the earliest autumn frost was observed September 13, 1914. 
The average frost-free period was 140 days, but this has varied from 
121 days in 1916 to 165 days in 1918. The frost-free period is long 
enough to permit full maturity of all adapted cereal varieties at the 
station. 

TaBLE 4.—Dates of the last killing frost in spring and the first in autumn at the 
Akron Field Station for each year, 1908-1922, inclusive 

| | | 

Killing frosts Killing frosts 
(32° FF.) Frost- | (32° F.) Frost- 

: free | Fike free 
Year | period | Year period 

| Lastin | Firstin | (days) | Last in | First in | (days) 
spring fall | spring fall 

LOOSE RS rece er oS May 7 | Sept. 25 TATA VOU ee ese seed May 11] Oct. 8 150 
TCCTG oa ee cee ee | May 16] Oct. 31 TAO GIR oo. Rae Ma alee be Xo Ko pee Oct. 23 165 
EO) OMe ee a ree | May 162} Sept. 25 SPAN AT KU NO) So Santee nea June 4] Oct. 4 122 
AUR co oe etal 5 tg oe | May 10] Oct. 71 PSO a 1920 Meee es Ere May 15 | Sept. 29 137 
TOG) 2 ge I ese ee | May 13 | Sept. 20 SOs MLO DIE ss ata May 7| Oct. 1 147 
ICIS} 5 ane eee eee | May 3 | Sept. 19 398 | MO22 21 esate Se ieee Apr. 28 | Oct. 7 162 
GAP aE st eer A | May 12 | Sept. 13 124 | SE 
TS Ua) ol aly op acer 5 | May 20] Oct. 4 137 | Average______-_ May 13 | Sept. 30 140 
NOT GRR see ee | May 16 | Sept. 14 Tile) 

1 First frost occurred after this date, when record ended. 
2 Temperature of 32° F. recorded June 9, but probably no frost. 

CROPS OF THE DISTRICT 

The station represents in a general way that portion of the western 
United States lying between 101° and 105° longitude and 38° and 
43° latitude. This district is high in altitude, ranging from about 
3,500 to 5,500 feet. The rainfall is low, varying with the locality 
and season from about 10 to 25 inches. As most of the precipitation 
falls during the growing season and the frost-free period is halwesn 
four and five months in length, the district is well adapted to the 
production of grain crops. Although some land is farmed by iri- 
gation, possibly over 90 per cent of the entire cropped area is dry 
farmed. Figure 5 shows the general outline of the district. 

Winter wheat is the most important grain crop, perhaps equaling 
in importance all others combined. Nearly 3,000,000 acres of 
winter wheat were grown in this district in 1921. The increase in 
acreage of hard red winter wheat has been remarkable. With the 
continued rapid increase in the acreage brought under cultivation, 
the area devoted to winter wheat in this district may continue to 
increase at the present rate of several hundred thousand acres annually 
for the next several years. Winter wheat yields well, generally 
averaging from 12 to 15 bushels, so that the annual production of 
the district probably is close to 40,000,000 bushels at present. Figure 
6 shows the distribution of the winter-wheat acreage. 

Next to winter wheat, corn is the most important crop. The 
production of corn in this district is for the most part to the east 
and north of the station. The total area in corn was between 1,500,- 
000 and 1,750,000 acres in 1921. Corn is by far the most popular 
of the feed-grain crops now grown. This is possibly because most 
of the farmers are from the Corn Belt and also because the crop fits 
well into a rotation with winter wheat. The corn varieties grown 
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Fic. 5.—Map showing the district to which the data in this bulletin are believed to be applicable, with 
location of the Akron Field Station 
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in this district are local strains, many of which are of inferior quality. 
There is an excellent field for corn improvement. Although the 
production of corn is not so certain as it is farther east, average 
acre yields of 15 to 25 bushels are usual, and yields of 40 to 60 bushels 
are sometimes obtained. The average corn production of the dis- 
trict is possibly about 30,000,000 bushels. Figure 7 shows the 
distribution of the corn crop in 1921. 

Spring wheat is a crop of secondary importance, although the 
district was considered to be a factor in spring-wheat production 10 
years ago. At present much of the spring wheat is grown on irri- 
gated land, especially in Colorado. On dry land Turkey winter 
wheat is much superior to the spring varieties. About 350,000 
acres of spring wheat are now grown annually. As much of this 
acreage is irrigated, the average yields are usually from 15 to 20 
bushels to the acre. Possibly 6,000,000 bushels of spring wheat are 
grown annually. Figure 8 shows the distribution of the spring- 
wheat acreage. The durum varieties are most popular on the dry 
land, but hard red spring wheat usually is grown under irrigation. 

Barley is rapidly growing in popularity. As a feed crop it ranks 
next to corn in acreage and in the average year possibly equals it in 
acre yield of grain in pounds. It is the most important of the spring 
small grains sown on dry-farmed land, but is not extensively grown 
under irrigation. About 350,000 acres of barley are grown in this 
district. Figure 9 shows the distribution of the barley acreage. The 
growing of barley centers near the northwest corner of Kansas. The 
average acre yield of barleyis from 15 to 25 bushels, and the annual 
barley crop of the district is estimated at 7,000,000 to 8,000,000 
bushels. 

The other important cereal crops grown in this district are oats, 
winter rye, and grain sorghums. Small acreages of proso, flax, and 
winter emmer are also sown. Oats are more extensively grown in 
the irrigated valleys and in the extreme northern part of the district 
on the dry lands. Possibly 300,000 acres of oats are grown annually. 
The average yields of oats on the irrigated lands are high, and the 
annual crop is probably close to 8,000,000 bushels. 

Winter rye is an especially valuable crop in the more sandy sections 
because of its ability to withstand soil blowing. It has recently 
become a popular crop for seeding on the “hard lands’’ for pasture. 
At present it is the most popular sown pasture crop. Winter rye does 
not equal hard red winter wheat for grain production in this district, 
as it yields less and the market price is lower. Possibly 200,000 acres 
of winter rye are sown for grain each season. ‘The average acre yield 
is around 10 to 15 bushels and the total annual production close to 
2,500,000 bushels. 

The growing of grain sorghum is confined mostly to the southern 
and eastern portions of the district. Large acreages of sorgo, or sac- 
charine sorghum, are grown for forage, especially in the northern por- 
tion, but the later maturity of most of the grain sorghums limits their 
use. Breeding studies are now under way at Akron with the object 
of producing grain sorghums suited to the short, cool, growing season 
of the district; and encouraging results are being obtained. The 
total area of grain sorghum is about 200,000 acres and the annual 
production about 3,000,000 bushels. There has been a steady increase 
in the acreage devoted to grain sorghums during the past 10 years. 
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EXPERIMENTAL METHODS 

PREPARATION OF THE SOIL 

Practically all the earlier cereal experiments were conducted on 
summer fallow. Beginning with the crop of 1917 the varietal, rate-of- 
seeding, and date-of-seeding experiments with cereals were seeded in 
quadruplicate, two plats on fallow and two on cornland. Data on 
each variety, rate, and date thus were obtained on two soil prepara- 
tions each season. No definite system of fallowing has been followed. - 
The general plan has been to allow the stubble of the previous season’s 

crop to remain undisturbed over winter. In the spring the soil 
usually was plowed to a depth of 5 to 7 inches, although in a few sea- 
sons the plowing was omitted and the soil simply double-disked. 
During the summer the fallow was kept free from weeds by the use 
of disk or spring-tooth harrows or a duck-foot cultivator. The usual 
system followed in preparing the fallow for seeding either fall or spring 
cereals has been to disk the soil just before seeding time and to smooth 
the surface with a spike-tooth harrow. 

The cornland has presented several problems. The soil prepara- 
tion has varied slightly; but usually the small-grain stubble of the 
previous season remains undisturbed until the following spring, when 
it is double-disked. About the middle of May the corn is listed on 
the entire area, the rows running across the cereal plats. During 
the summer the land is cultivated several times to keep down weed 
growth and prevent the soil from baking. The corn is cut from the 
plats to be sown to fall grains. On the plats to be sown to spring 
cereals it is husked and the stalks allowed to stand until early spring, 
when they are disked into the ground. The chief difference between 
the two methods is that the standing stalks may catch and hold 
more snow than the stubble. As arule, little is left of a stalk field in 
this section after the winter and early-spring windstorms, and prob- 
ably disking in the cornstalks does not influence the results obtained. 

The nursery experiments always have been conducted on summer 
fallow, as yields on summer-fallowed land are somewhat higher and 
more certain than on that prepared by other methods. This is an 
important consideration where the supply of seed is limited. 

No definite cropping system has been followed on land used for 
conducting experiments with corn, sorghum, buckwheat, flax, proso, 
and millet, as the experiments with these crops have not been on 
definitely allotted areas. 

PLAT EXPERIMENTS 

Practically all experiments except the genetic and breeding studies 
and the preliminary seedings of varieties and selections were con- 
ducted in field plats. Previous to 1917 the field plats were not of 
standard size. When the station was first established single tenth- 
acre plats of each variety were grown. With the need for additional 
plats these tenth-acre plats were subdivided into smaller ones. The 
tenth-acre plats were 8 rods long by 2 rods wide, separated by alleys 
4 or 5 feet in width. The plats now used are 8 rods long and 6 feet 
wide and are separated by alleys 16 inches in width. ‘These plats 
contain one fifty-fifth of an acre, but as the plants in them draw 
considerable moisture and plant food from the alleys it seems fair to 
consider them as fiftieth-acre plats in computing yields, although the 
actual area is slightly less. 

eee" 
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The experiments with corn, sorghums, and the minor cereals were 
not grown on plats of standard size. The varietal plats of corn 
usually consisted of three 8-rod rows and the varietal plats of sorghum 
of four 8-rod rows. ‘The experiments with proso, flax, buckwheat, 
and millet usually were sown in fiftieth-acre plats. 

Since 1918, promising selections and varieties from the nursery 
have been sown in hundredth-acre plats on fallow for increase and 
preliminary plat experiments. Plats of standard varieties of the 
different cereals are included at regular intervals for checks. 

REPLICATION OF PLATS 

As the experiments at Akron during the earlier years were con- 
ducted very largely on tenth-acre plats, it was not possible to sow 
more than one plat of each variety. Check plats generally were 
included at regular intervals in most of the experiments. As the 
work increased and need for replication became more apparent, 
reduction in the size of plats was necessary, as the area available was 
limited. Four plats now are sown of each variety, rate of seeding, 
and date of seeding included in the regular plat experiments. Check 
plats have been eliminated, as the sowing of four plats at some 
distance from each other tends to reduce experimental error due to 
soil variations. It has not always been possible to include four 
plats of the less important varieties in the experiments. Two plats 
were then sown, one on each soil preparation. 

No definite plan has been followed in the replication of plats in 
experiments of corn, sorghum, proso, flax, buckwheat, or millet. 
Usually one plat of the corn varieties was planted and two of each 
variety of the other crops. Check plats were included at regular 
intervals in the corn varietal experiments. 

RATES AND DATES OF SEEDING 

Fall wheat and rye in the varietal and date-of-seeding experiments 
have been sown at the rate of 3 pecks to the acre. Spring wheat, 
rye, emmer, barley, oats, and buckwheat have been sown at the 
4-peck rate. Sorghum, flax, millet, and proso usually were sown at 
the rate of about 20 pounds to the acre, and corn at the rate of about 
7 pounds of shelled corn to the acre. 

The fall-sown grains generally have been seeded during the month 
of September. During the past several years the date of seeding 
has not varied more than a day or two from September 15. The 
spring grains have been sown as early as practicable. During wet 
or unfavorable seasons seeding sometimes was considerably delayed. 
As a rule the seeding of spring grains during the last half of March 
is advisable, as the weather then is often more favorable than that 
during April. 

Corn usually has been planted as soon as possible after May 15. 
For the best results in this section it should generally be planted 
before May 25. Sorghum, proso, buckwheat, millet, and flax were 
usually seeded about June 1. At that time the danger of frost is 
not great, and the soil has become sufficiently warm for the seed to 
germinate. 3 
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NURSERY EXPERIMENTS 

NATURE AND SCOPE 

The nursery experiments conducted at Akron have consisted of 
seedings of newly introduced varieties, of varieties of which insuffi- 
cient seed was available for sowing in field plats, and of selections 
made from valuable commercial strains and from the progeny result- 
ing from crosses. Cultural and other experiments also have been 
conducted on a limited scale in the nursery. 

The testing of selections has been the most important feature of 
the nursery experiments. The selections have been made (1) to 
obtain earlier maturing, disease-resistant, and higher yielding strains 
of wheat, barley, and oats and (2) to obtain awnless and more hardy 
winter wheats which are equal in yield and quality to the hard red 
winter wheats now grown. 

The nursery experiments have increased greatly during the 15 
years since the station was established. In 1908 only 315 nursery 
rows were sown, and in 1922 more than 4,000 rows of all cereals were 
orown. 

NURSERY METHODS 

The nursery methods have varied with the different persons in 
charge of the experiments, but during the past five years have been 
similar to those in use on most experiment stations in the United 
States. A large number of new selections are made from field plats 
and commercial fields each season. These are carefully described 
as to plant and kernel characters, and each is sown in a row from 5 
to 8 feet in length. When time permits, a definite number of kernels 
is sown per row, spacing them at regular intervals. Usually, how- 
ever, these rows are sown with a small drill. The dates of sowing, 
emergence, heading, and ripening are noted on all seedings, with such 
other data on hardiness, disease resistance, and yield as appear 
desirable. Selections which seem to be promising in the head-row 
experiments are increased to rod rows the following season, and 
those showing undesirable characters are dropped. 

The distance between the so-called rod rows is always 1 foot. The 
row lengths are actually 18 feet for wheat and rye, 17 feet for oats 
and emmer, and 22 feet for barley. Just before harvest 1 foot of 
erain is removed from each end of the row, eliminating to some 
extent the border effect. This leaves 16 feet of row of wheat and 
rye, 15 feet of oats and emmer, and 20 feet of barley. The third 
season, selections which have shown average results or better in 
previous experiments are sown in triplicated rod rows. Checks of 
parental or of standard varieties are included at regular intervals in 
both the single and triplicated rod-row experiments. As a rule, 
selections are grown in triplicate rod rows for two or three seasons, 
after which the undesirable ones are dropped and the promising ones 
sown in hundredth-acre plats. The most promising are later included 
in the varietal experiments. Selections which appear exceptionally 
promising are increased more rapidly than others. A considerable 
number of new introductions and selections made at other stations 
are included in the nursery experiments each season. ‘These are 
generally sown in triplicated rod rows and are afterwards increased 
or discarded. A great many varieties have been tested in this way, 
but comparatively few have ever shown sufficient promise to warrant 
seeding them in plats. 

—— 
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Previous to 1920 all grain from nursery rows was threshed \by 
flailing; but a nursery thresher was made that year, which has since 
been used. 

EXPERIMENTS WITH WHEAT 

The experiments with wheat at Akron included both winter and 
spring varieties in plats and nursery rows. Varietal, rate-of-seeding, 
and date-of-seeding experiments have been conducted, and consid- 
erable attention has been given to the production of improved varie- 
ties by selection. It had been shown that winter wheat is the crop 
of prime importance in that part of the Great Plains in which Akron 
is located. Consequently, the experiments with winter wheat have 
been much more extensive than those with any other cereal and in 
most seasons have equaled in number and extent those with all other 
cereals combined. ‘The experiments with spring wheat have ranked 
second inimportance. <A harvesting scene in a winter-wheat field in 
northeastern Colorado is shown in Figure 10. 

WINTER WHEAT 

The experiments with winter wheat have included comparisons of 
varieties and selections and of different rates and dates of seeding. 

Fic. 10.—Harvesting wheat with a header in northeastern Colorado 

The greater part of the nursery experiments has been with winter 
wheat. The results of field and nursery experiments show that only 
the hard red winter wheats of the Turkey or Crimean group are 
adapted. Most of the winter-wheat varieties included in the plat 
experiments are of this type. Many different types have been grown 
in the nursery, but the best results were obtained from varieties or 
strains of the Crimean group. Heads and kernels of the two most 
important varieties of wheat in northeastern Colorado, Turkey and 
Kanred, are shown in Figure 11. 

VARIETAL EXPERIMENTS 

The winter-wheat varietal experiments were begun in the fall 
of 1907. The 1909 crop was almost completely winterkilled, and 
no winter-wheat plats were sown in the fall of 1918. The varietal 
experiments to 1917 were grown chiefly on fallow. In 1917 and 
succeeding years the varieties were sown in quadruplicated plats, 
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Fic. 11.—Spikes, glumes, and kernels of Turkey (A) and Kanred (B) hard red winter wheats. 
Spike, face view, natural size; glumes from lower, central, and upper portions of spike, natural 
size; kernels in three positions and in transverse section, magnified 3 diameters 
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two on fallow and two on cornland, which has resulted in some 
reduction in average yield. Good yields were obtained in 1910, 
1912, 1914, and 1915. Some plats yielded well in 1920, but the 
average yields for the year were not high. The yields in 1911, 1913, 
1917, 1918, and 1921 were reduced by drought, the seasons of 1911 
and 1921 being especially dry. The crops of 1915, LON, 
1922 were reduced by winterkilling and soil blowing. 
1915 and 1920 would doubtless have been the best in the history of 
the station had the plats contained normal stands. 

The 
1920, and 
yields of 

Half of the plats 
sown in the fall of 1916 were abandoned in 1917 on account of 
winterkilling. 
varietal experiments are presented in Table 5. 

The yields of all winter-wheat varieties grown in the 

TasBie 5.—Yields of the winter-wheat varieties grown at the Akron Field Station 
in one or more years of the 15-year period, 1908-1922, inclusive 

Group and 
variety 

CRIMEAN 

Alberta Red___- 

Beloglina 
Blackhull 
Crimean_-_-_-_-- 

Do 
Kharkof (6P4)_-| | 4207 
Kharkof 
(Mont.No. 36) | 

Kharkof 

Red Winter Lf =| 

MISCELLANEOUS 

Alton (Ghirka 
Wanter) =. == = 

Buffum No. 17--) 
Nebraska No.28 | 

19193/1920 

| 21. 3/30. 1 
hoa ae 15. 6 
17. 6/16. 1 

17.9 

Acre yield (bushels) 

{ 

Go 
\No.! | 

1908]19092/1910|1911 1912/1913 1914 1915|1916/1917|1918 

| | 

| 
2979 21.0| 0_---|_--- |____|_.__|_---/31. 3/25. 0} 9, 7/13. 1 
Gy tyne ea ae |e Sapo en eed are eee Ss ae 

PS Ba pe fe Bi Ss heat fel jae eee |e oe | 1850 
| 2-2 | | | 
Fig Soca nlt| 3a) ee ee 18. 4/21. 3) 9. 012. 2 

Wegaiyremalna. 22 Pips (ices pres |e Sie Kiaebiytecall i. Seuss 
Ey Gro) ea) ae ol ee (eS ere ere Sees Sean Pie eee 
AG HITS Sl ecole eee Cali eI se ica (2) 5 Ua 
143619. 1] 038. 3/17. 9/33. 1/12. 6/28. 3.26. 6120. 5| 7.016.4 
1437 14.6] 0/34. 8{13. 3132. 5|__--|___- a ee (re a et 
1559 ---_| 0/36. 9/11. 5/32. 7,17. 0139. 6 29. 0/21. 7) 7.115. 6 
SLAG] 3 |oaete| as Foe (Fc ea ___|17, 6|20. 0| 
1442 20.6] 0127. 9|i0. 0134. 3 16. 1/26. 627.519. 21129128 

| 158319. 3| —0)29. 8114. 2/37. 5/16. 6|26. 0.29. 2/26. 2/16. 9 12.3 
ber isens. ___-{10. 3/33. 2|18. 5126. 128 3/29. 0/13. 512. 8 

| 
5549 aera (Re BaP eee | bs Pe ae See a) (ay lene ee te 

AOS Se ee Oa pee eA Bae fea 18 ibs. | DY | Ne 
| oe Ber cen |e eee Ie | ha (Po 

| 2908|_.--| 0/26. 7/17. 3/35. 4|____|_-__ 30. 5/18. 3) 9. 0112.2 
Soy See ae cole =) Lak iol |e VR | a(S 
rGeh See 1G a (ems es) me ( 2 ial ig a 
“TEE oz] ae) Cea ae) (a Fe BEG ae ieee 

| 157119.8) 0/29. 5/11. 7/43. 1/57. 3/25. 1.28. 1/31. 7| 8. 5118.4. 
2998, 2-2 (22 ipl SES TS) Be a 23. 3:30. 8| 6. 1/10.3. 
oy | See ee ee (ae bea pn EGE hehe te fet da 

- 

1438. 15.6] 038. 5|15. 8138. 3|__--|___- '22,8/21.0) 6,614.3 
sec (i) ee aioe ieee es TE esl weal Ne cl etal © al 
ES | ar cae ey PRE HP Ser "de PIER eB O15. 8 

1921 1922), 

Average 

1908) 1917 |1920 
to | to | to 

11922) 19224|1922 

15.0 
113.0 
10.0 

10. 0 

1 Accession number of the Office of Cereal Investigations. 
2 All varieties of wheat failed to survive the winter of 1908-09. 
§ Winter wheat was not sown in plats in the fall of 1918. The yields of Kanred and Kharkof reported are 

from increase fields. 
4 Not including 1919. 
5 Yield of a selection from Turkey (C. I. No. 1571); original variety not grown. 
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Most of the varieties grown belong to the Crimean group of hard 
red winter wheats. The exceptions are Alton (Ghirka Winter), an 
awnless hard red winter variety; Buffum No. 17, an awnless soft red 
winter wheat; and Nebraska No. 28, an awned soft red winter variety. 
Some differences in yields have been obtained from the several lots 

ACKE YIELD /N BUSHELS 
Oo oF 70 eed. 20 

TURAEF 

CLNQ1/57/ 

KHHABHOF ® 
CLNQ/583 

CAV/IEAN 

C.L.NO/436 © 

Fic. 12.—Average acre yields of four varieties 
of hard red winter wheat grown at the Akron 
Field Station during the 15-year period, 
1908-1922, inclusive, except 1919 

of Crimean wheats grown in all 
years, but these differences are of 
doubtful significance. The average 
yields of the four strains grown each 
year, Crimean (C. I. No. 1486), 
Kharkof (C. I. Nos. 1442 and 1583), 
and Turkey (C. I. No. 1571), show 
an extreme variation of only 1.4 
bushels, which is within the limits 
of the probable error. These data 
are shown graphically in Figure 12. 

Annual and average yields of the 
leading varieties grown on fallow 
and on cornland from 1917 to 1922, 
inclusive, are shown in Table 6. 

Table 7 shows the average dates 
of heading and maturity, weight 

per bushel, yield of grain and straw, and percentages of stem-rust 
infection recorded on the two strains of Kharkof and one each of 
Turkey and Crimean wheat from 1908 to 1922, inclusive. In Table 
8 similar data are presented on the varieties grown on fallow and on 
cornland from 1917 to 1922, inclusive. 

TABLE 6.—Yields of the leading varieties of winter wheat grown on fallow and on 
cornland at the Akron Field Station, 1917-1922, inclusive 

Acre yield (bushels) ! 

Fallow Cornland 

Group and variety | or | | 
[teas | | Average | Average 

1917,1918)1920)1921|1922) 1917/1918) 1920 |1921)1922 | 
| 1917 to} 1920 to (1917 to) 1920 to 
| 19221 | 1922 19221!) 1922 

Crimean: | | | 
Keanred 22-6 5146) 14. 8 22. 6/27. 9/18. 6/19. 5 20.7) 22. 0)20. 4)17. 5|232. 3) 9.9) 9. 6) aby GAS} ea Ly AS 
hunrkeyzo eee 1571) 7. 7|20. 1/24. 5|23. 9/17. 2 18.7} 21.9) 9. 4/16. 8} 18.9) 6.6) 8.3 12-0) ies 
Ha KO faa eae a | 1583}15. 6/12. 8/19. 1/20. 8/200} 17.7| 20. 0/18. 1/11.8} 13.2] 5.2) 8.5 11. 4) 9.0 

i) Qe ee Sek 1442/12, 9/12. 7/18. 8/24. 6|18.7) 17.5) 20. 7/12. 9)13.0; 12. 5} 5. 4/11. 8) BEA 9.9 
Crimeanse. to Seri 1436) 7. 0)18. 0/19. 6|26. 2/14. 1 17.0 20. 0} 7. 0)14. 8) 18.8] 7.1) 7.2 11.0 11.0 
Kenarkoise = ae | 4207/13. 8|13. 2/23. 1/16. 0/18. 3 16.9} 19.1113. 3)12. 5) 12. 7) 4.0) 7.9 10. 1) 8.2 

Dore Say §549)- 22S 23241673) 1690|Sae eee | LO 2iee=4|2484 14. 0) 3. 6) 11. pooper te 9.6 
Blackhuli as 6251225 aaee D194 TQ 7 Gan 2 aaa saeel5 ac | een | e 11. 5/11. 9} Sik] See Cee 10.5 
Ma Ghaynbidtay ee Gloon eae 20. 4/10. HOS | See | 1338|5S32|22 1528} 325] Waa) ee ee 9.1 

Miscellaneous: | | 
Alton (Ghirka Win- | ees Meal | 

bel) 2 eee 1438) 6. 5/15. 2|i?. ee cian We ape AES avd iisiesy) br L help ale 9.3 8.8 
| 

1 No varietal plats of winter wheat were grown at Akron in 1919. 
2 Plats located in favorable position to receive run-off. 



CEREALS AT THE AKRON FIELD STATION 95 

TABLE 7.—Average agronomic data on four varieties or strains of winter wheat grown 
at the Akron Field Station, 1908-1922, inclusive 

| | 

| Dates of— | Acre yield 

Variety G.i.No;| | eISRE eee eect || : 
Heading | Maturity Grain Straw i ! 

| 
| 

“I 
| 

; | | Inches | Percent Pounds | Bushels | Pounds 
Crimean. 4225 Te 1436 | June 18} July 16 32 | 2— 58. 0 | 19. 0 | 2, 213 
Knankote 2-25 23 2s 1442 | June 19 | July 17 32 2— 58. 3 | 18. 1 2,117 

DOs eee 1583 [ee do ly AG 32 2— 58. 4 | 19. 4 | 2, 342 
Purkeyed scr tH 1571 | Tung elsrieaidos 33 2— 58.1 19.5 | 2, 365 

From the data shown in Tables 5 to 8 it is apparent that the 
unselected varieties, Turkey, Kharkof (C. I. Nos. 1442 and 1583), 
and Crimean are probably identical in all characters. During the 
years in which it has been grown the Kanred variety (C. I. No. 
5146) has exceeded all other winter wheats in average acre yield by 
3 bushels. Figure 13 shows a view of an increase field of Kanred 
wheat in shock on the Akron Field Station in 1919. The Kharkof 
selection 6P4 (C. I. No. 4207) is no better than the unselected Khar- 
kof, and as it matures slightly later it does not escape drought so 
well. The Kharkof selection, Montana No. 36 (C. I. No. 5549), has 
been grown three years, and the results obtained do not indicate that 
it is better than the unselected strains. 

TABLE 8.—Average agronomic data recorded on seven varieties and strains of winter 
wheat grown on fallow and on cornland at the Akron Field Station, 1917-1922, 
inclusive 

| F | 
| : 

Om | Dates of— Sree fetal Acre yield 

Group and variety 2 Height rust rah 
No. | : infection | Weleht <a) 

| Heading Maturity Grain | Straw 

ON FALLOW 

Crimean: | Inches | Per cent | Pounds | Bushels | Pounds 
Kanred 2-25-62 e 5146 | June 21 | July 18 32 1.5 57.0 20. 7 | 2, 979 
Turke yc ase oe IGYAL | Sao July 19 32 ao 57. 6 18. 7 | 2, 493 
Kear koe. = 1583 | June 22} July 21 33 6.0 58. 1 75 | 2, 366 

O2See3 28 S55 1442 | June 24 |___do_____ 33 5.0 57.9 WWizon| PAVE 
C@rimenne=s | 1436 | June 22} July 22 31 5.8 56. 8 | 17.0 | 2, 526 
Kharkofis = A207 aed Ose July 21 32 6.5 57.8 16.9 | 2, 214 

Average_...---- PES ES ee EERE NE OES | ho Le I lf se a fy |e de 18.1 | 2, 458 

Miscellaneous: | 
Alton (Ghirka 

Wanter) ===)" s=— 1438 | June 23 | July 20 | 34 5. 5 HAD | G35 1, 886 

ON CORNLAND 
| | 

Crimean: | | 
Kanredes =: 5-3 5146 | June 19 July 19 | 31 1.0 57. 4 | 17.9 1, 916 
un KG y= HS aeek 1571 | June 18 | July 20 | 27 3.0 58. 4 | 12.5 1, 421 
eenarkope 252-28 1583 | June 20! July 22 27 3.0 58. 2 | 11.4 1, 485 

OES ao ae 1442 | June 18 |_-.do_-__- 26 23 58. 3 eal 1, 415 
Crimeanh=2-e 1436 | June 19 | July 19 | 27 3.0 57.9 11.0 1, 362 
Kiarkopee see 4207 | June 18 | July 22 | 26 23 58. 4 10.1 1, 339 

| a 

Average- ep yp =| Nea Bek og Oe POR [ge eg ae bee a(S RES cee | (CO Cp 12.3 1, 490 

Miscellaneous: | | 
Alton (Ghirka | | 

Winter) -------- 1438 | June 19 | July 21 29 3.0 58. 0 9.3 1, 060 
| | 

Blackhull can not be recommended for the section in which the 
station is located. The variety has failed to withstand the winters 
at Akron as well as the other hard red winter wheats. The hardy 

5421—25}——-4 
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varieties Buffum and Minturki have not competed successfully with 
the earlier maturing varieties of better milling quality. Alton (Ghirka 
Winter) has yielded little more than the poorest yielding awned 
varieties and has nothing to recommend it except that it is awnless. 

DATE-OF-SEEDING EXPERIMENTS 

Date-of-seeding experiments with hard red winter wheat varieties 
were conducted each year from 1911 to 1918. No winter wheat. 
plats were sown in the fall of 1918, and in the fall of 1919 the com- 
bined rate-and-date experiment was started. The date-of-seeding 
experiments did not follow a definite outline until the fall of 1919, 
and as a result it is difficult to summarize the data for presentation. 
Drought reduced the yields of 1911, 1913, 1917, and 1918, but fair 
yields were obtained in 1912, 1914, 1915, and 1916. 

Fic. 13.—An increase field of Kanred winter wheat grown on fallow at the Akron Field Station in 1919 
which yielded about 35 bushels to the acre 

The yields obtained in 1911 to 1918, inclusive, are shown in Table 
9, and Table 10 shows the average agronomic data during the 8-year 
period. The figures presented show that the earlier seedings have 
produced better yields than the later seedings in practically every 
season. The only exception to this rule was in 1911, when wheat sown 
during the period from November 5 to December 2 yielded better 
than wheat sown during October or the latter part of September. 

TABLE 9.—Yields obtained in date-of-seeding experiments with Kharkof winter 
wheat! grown at the Akron Field Station, 1911-1918, inclusive 

Acre yield (bushels) 

Date of seeding | | Average 
1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 

| 1911 to} 1911 to 1918 
|; 1918 | except 1913 

SepE 6 LO Sept. 21-2 ee 16.50) Stat solo 3 26.0 | 27.3 | 25.8 | 16.9 4 18.3 [cee cae 24.1 
Sepr certo Oct. P5AbU | Sod |) 4 | 26: 6 °| 34.3) |-22.2 | 1352 | 17.6 22.11 23. 2 
Octsi5 to Oct 302 a ae ae 16A2o|) 565 | eLbs65| SSS | eS Sisheb7abalh Gala elicot ton 14.9 
INOVe0 tO CC 2a ee | 16.6 | 13.3 | 510.6 13.6 | 26.6 | 21.6 (8) |710.8} 14.1 14. 6 

1 Kharkof (C. I. No. 1583) was grown in all years except 1914, when Kharkof (C. I. No. 1442) was grown 
2 Average of six plats. 
’ Sown September 27. 
4 Average of plats sown September 15 and 22. 
§ Average of plats sown November 1 and 15. 
6 Destroyed by soil blowing and winterkilling. 
Yield from one plat on fallow; other yields in 1918 are from plats on both corn ground and fallow. 
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TaBLE 10.—Average agronomic data on Kharkof winter wheat grown in date-of- 
seeding experiments at the Akron Field Station, 1911-1918, inclusive 

Nl 
| Dates of— | Acre yield 

: | Emerg- . iStem-rust| Bushel 
Date of seeding | ence to Height linfection | weight} | 

‘maturity | Weading Maturity | | Grain Straw 

| Days | Inches | Per cent, Pownds | Bushels Pounds 
Sept. 6 to Sept. 21 2___| 288 | June 21 | July 18 | 35 | 1— 59. 4 24.1 2, 903; 
Sept. 28 to Oct. 11_---| o27 0) \2--d0~ > 24) uukyen 19 32 1— 57.9 22.0 2 5G 
Oct. 15 to Oct. 30____- | 4246 | June 27 | July 23 31 1- 58.6 | 15. 0 2, 239 
INOv.'5 to Dec. 22. =—- (5) | June 28 | July 28 | 31 1— 58. 5 | 14.1 | 6 3,179 

| | 

1 Bushel weights not recorded for all dates in all years. 
2 Average for seven years, no plats sown early in fall of 1912. 
3 Average for seven years, 1917 omitted. 
4 Average for six years, 1912 and 1916 omitted. i 
5 Wheat sown after November 5 emerged unevenly during the winter and early spring. 
6 Large straw yield due to abundance of weeds. 

RATE-OF-SEEDING EXPERIMENTS 

Experiments to determine the best rate to sow hard red winter 
wheat have been made since 1911, but as no winter-wheat plats were 
sown in the fall of 1918 and the combined experiments comparing 
rates and dates of seeding were started in the fall of 1919, the results 
from the rate-of-seeding experiment are presented for only the 8-year 
period from 1911 to 1918, inclusive. Good crops were obtained in- 
1912, 1914, 1915, and 1916. In 1911, 1913, 1917, and 1918 the yields 
were low, owing to dry weather during the critical stages of growth. 

The rates of seeding ranged from 1 to 6 pecks per acre at 1-peck 
intervals in all years except 1911 and 1912, when they ranged from 
2 to 5 pecks per acre. The yields are shown in Table 11, and in 
Table 12 the average agronomic data for the different rates for the 
period from 1913 to 1918, inclusive, are presented. 

TaBLE 11.—Yields of hard red winter wheat grown in rate-of-seeding experiments 
ai the Akron Field Station, 1911-1918, inclusive 

Acre yield (bushels) 

| Average 
Rate of seeding per acre | 

1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 
| /1911 to 1913 to 

| | | | 1918 | 1918 

—— | 
encple ys fees sense ee fp tf faa kee s. Pep@lSed 2 Sis 07-3. | 14493) Aandaly 16s Olt ve a 14.8 
. DoD eee eee 9.6 | 38.0 | 18.3 | 18.3] 30.4| 24.8] 102/126] 20.3 19.1 
2 DEGAS as 1 Nee ee SP Be ae eee 10.4 | 44.0 | 15.3 | 24.0] 32.9] 230/120] 160} 222] 20.5 
LT PGE eae ie eS aeg Oar ale TOUS SO nha Gun 43 (oe 4, | Open. Teale 7.47 10-0 OO gs 
25 pelea SUES SRE Soe ates Sa ses Sala IV aNSRe3l 18 Hl On Sloe 1 24 Oc OS | te | 22.9 21.9 
OPTS oe OS oe Sone ee ee erg sens 21S 1Gq1 3034.4) 193006 (h1547 |, Wooton 23. 6 

1 The following varieties and strains have been used in this experiment: Kharkof (C. I. No. 1583) fro m 
1911 to 1913 and from 1916 to 1918, inclusive; Kharkof (C. I. No. 1442) in 1914; Kharkof (C. I. No. 4207) in 
1915; Crimean (C. I. No. 1559) from 1915 to 1918; and Kanred (C. I. No. 5146) in 1918. Where more than 
one variety was grown in rate-of-seeding experiments in any one year, the yields from equal rates of different 
varieties have been averaged. 

The yields obtained from plats sown at different rates from 2 to 6 
ecks aS acre showed little variation in many seasons. The yields 
rom the lighter seedings, however, have been the lowest most often. 
In all years the better yields were from the seedings heavier than 2 
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ecks to the acre. The eight-year average yields from seedings 
eavier than 2 pecks per acre were from 1.7 to 2.6 bushels more than 

those from seedings at 2 pecks or less per acre. The data may not 
be sufficient to permit drawing definite conclusions, but apparently a 
seeding rate in excess of 2 pecks per acre is more profitable than a seed- 
ing rate of 2 pecks or less. A seeding of 3 pecks per acre probably 
a provide the most favorable return at the least expenditure for 
seed, 

TasBLe 12.—Average agronomic data on hard red winter wheat varieties ! grown in 
rate-of-seeding experiments at the Akron Field Station, 1913-1918, inclusive 

aches Dates of— ees Acre yield 
Rate of seeding per gence to Height | rust Bushel 

BOne maturity . . | infection weight 
~ | Heading | Maturity Grain Straw 

Days Inches | Per cent | Pounds | Bushels | Pounds 
eC CK aes Se ete 288 | June 20! July 19 31 | 1— | 58.5 14. 7 ie 
DADECK See sae Uk ek AM \leaeOOoa-—|| dilly iG} t 29 | 1— | 58. 0 19.1 2,172 
BNDCCK Ge ae pak a ate 28nd OSs |p OR eee 29 | = 58. 3 20. 5 2, 038 
ASDECKSSe ae ee nae 286 ; June 19} July 17 29 | J— 58. 2 20. 6 2, 137 
Sppecksustqueyhei~ ets 286) |nendos sashaeidon as 30 | fi 58. 1 D1 Ollie proa5 
Gipeck sme see a hee 286 |---do__- ah SO Rea 29 i 98. 7 23. 6 2, 454 

1 Kharkof (C. I. No. 1583) was grown in 1913 and from 1916 to 1918, inclusive; Kharkof (C. I. No. 1442) in 
1914; Kharkof (C. I. No. 4207) in 1915; Crimean (C. I. No. 1559) from 1915 to 1918, inclusive; and Kanred 
(C. I. No. 5146) in 1918. Where more than one variety was grown in any one year in rate-of-seeding experi- 
ments, the data for equal seeding rates of the varieties in that year have been averaged. As all rates were 
not grown in 1911 and 1912, the agronomic data for those years have not been included. 

An 11-year average yield, for the years 1911-1922 (excluding 1919), 
may be calculated, adding the average yields from both fallow and 
cornland given in Table 13 for the years 1920 to 1922. The only 
dates of seeding which produced satisfactory yields were those in 
early September and mid-September. If the results from these two 
dates are averaged and added to those in Table 11, the il-year 
average yields for the seedings at 2, 3, 4, and 5 pecks are 20.4, 22.1, 
22.0, and 22.6 bushels, respectively. These data still further empha- 
size the conclusions, given above, that a seeding of 3 pecks or more is 
warranted. | 

EXPERIMENTS TO DETERMINE THE BEST RATE AND DATE OF SEEDING 

In order to determine the best rate of seeding on each of several 
dates combined experiments comparing rates and dates of seeding 
with Kanred winter wheat were started in the fall of 1919. The 
seeding rates range by 1-peck intervals from 1 to 5 pecks, inclusive. 
The dates of seeding are August 16, September 1 and 16, and October 
1 and 16, or as near thereto as practicable. Duplicate fiftieth-acre 
plats are sown on fallow and on corn ground at each rate of seeding 
on each date. 

Table 13 presents the annual and average yields on fallow and 
cornland obtained in 1920, 1921, and 1922 from the different rates 
sown on the different dates. Table 14 shows the average date of 
heading and ripening, height of straw, bushel weight, and yields of 
grain and straw on fallow, together with the average bushel weight 
and yield of grain and straw on cornland. In general, the wheat on 
cornland headed and ripened a day or two later than that on fallow. 
The straw averaged from 3 to 5 inches shorter. No stem-rust in- 
fection occurred on the wheat grown from the first two seedings on 

pete see le 
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cornland, and only 1 to 2 per cent was observed on that from the 
later seedings. As shown in Table 14, the bushel weight of the 
wheat from the earliest seeding on fallow was slightly heavier than 
that of the wheat from the plats sown on the same date on cornland, 
whereas from the latest seeding the wheat grown on cornland had 
the heavier bushel weight. Except from the September 16 seeding, 
the yields of grain on fallowed land were considerably in excess of 
the yields on cornland. The yields of straw from the wheat on fallow 
in all cases greatly exceeded those from the wheat on cornland, in 
some cases being more than double. 

TaBLe 13.—Yields of Kanred winter wheat obtained in combined experiments to 
determine the best rate and date of seeding on fallow and on cornland at the Akron 
Field Station, 1920-1922, inclusive 

Acre yield (bushels) 

Fallow Cornland 
Dates and rates of seeding 

| Aver- Aver- 
1920 | 1921 | 1922 age 1920 | 1921 | 1922 age 

August 16 to 18: 
TPC C ke iae st aos sh earner sh ot ee we eri NOSOs) PPE TE 1k OW) 16. 4 (aGn lO 5.0 | 7.6 
DED EC KS eeeerel serene eae a ore a ean ee Cee 219) e2oude | 359 PPA 3 10.6 | 10.9 5.8 9.1 
SIDE CRS eet os EE eR Se Pee ee Sele ar 36.1 | 24.8 | 16.5 25. 8 16%4 | 1357 9.3 | i371 
7A OSC) seh Se et a er ees Ales Be eee S982) 2 ele LONG 28.6 19.4 | 13.8 | 13.0 15. 4 
SDC CKSRS ee aS Eee Sauk ee ihe tar jee AS © 42.2 | 26.6 | 23.5 30.8 DPS OF MEE | ily Is £59 

ASV CT AG Ces 6 Se Se Nee ena odd PE cyte DS oe BPA LAS: | UGE 2 24.8 T4255 9.7 1 
‘ as 

September 1 to 4: | | 
TAC CRS see I SE EE ea em I SON LOM | S19 eT 22.9 24.0 6.9 | 11.8 14.2 
QNDE CK SS SEs Ae Wiaks She xy Rie ES het Tay ee eh ASE OMe Se te lone. 25. 8 30. 4 SUIS eS ee) ine 
PRY OLE CL ee We eee eae sree Lee AK) asf GE PAL 25. 7 38. 6 Qe WRB | 20. 4 
ANDCCKS Shs. Sere SAE CSRS Shei aloe ee Pa AU Re! 1) PALE! 26.9 40.0 | 10.0 | 12.5 20.8 
SyDECKGa =a See Cte eee ee ABy ey) IGS 7 |), PEER? 27.6 42.2 8.7 | 14.1 | Wl 7) 

SASVICT AL One tenn ak Bes eae le oe ae sites eee 2 S| 41.9 | 14.4 | 21.0 25. 8 35. 0 8.6 | 13.0 18.9 

September 16: re 
JIS) Oe) <a cates ee Se) Se ee mea ee Deen a 2Gsanlelonimelore 19. 4 28.3 | 12.6 | 16.9 19.3 
ACC KS eae en ire ete eee AR EM ee ee 28.8 | 15.6 | 17.0 20. 5 32. 9 OL OF NR, 4! 19.5 
Sa CCK aes See a ees meme tebey sib sie 5 27.9 | 16.5 | 20.4 21.6 32.2 | 11.9 | 13.5 19,2 
AT) CCK Grier nae aaah Se waa cS aa TS Wey Hy |) AUS 4 RY 7 PALA DONT | Vast 3s0 18. 6 
DDC CKS wree Merk elena tos Teor el aie Eee YS PRS EN MN NEY (6) Ih: 1s 7 19.2 PAS TEN Mey) |) 1 17.9 

AetarG meee. Se ee OE ee en) 97.0 | 15.3]18.8| 20.4 | 29.8/121/148] 189 

October 1: | 
TOC C keene rene See TN oe PE ect 3.9 OR | e256 8.7 3) 5) 8.8 8.9 Teil 

ADECCO KS ie ees eee pe Ee ete 3S BS EE OK AN Tiles) ake |) TKO} 2A Se LORZa eLON2 TEM 
ECS ee wens ee ea hs RITE 93 Gazi |alSe ot 1G. 7) fy els 10) alessio iene 1 | 1050 BED 
AR CCKG Ue eee wen La kiee aes BE Se te 8.3 | 16.5 | 16.6 13.8 4.0 | 13.0 9.6 8.9 
DADC CK Gant eect Ree ies Ga | elifeleel SSO IB} 7/ 4.5] 11.0] 9.8 8.4 

Were a see ATC ed 5.8 jails) 7 || ino) | she) os oF 8.0 

October 15 to 17: | 
iL OGG <r OS ee ee ee eee 5.4 | 14.0 | 14.1 11.2 Aint el (sp lealperosies 6.9 
PATONG Copy Sex Soe Se of a ee ee ee ee OFS LOS loss Hay al T6(0 |h IP, oe 9.1 
3 FOL ao SN ee Slt eS ee (ate\ || teed || yey) |) eal Oa lel 2am |G 9.9 
CL TOE se ee Sarah) Sek ae ee ee ee ees QE LSson| eles Gniloso 98) | 1353) |) 950 OM 
RDC CKAtl eye? Saeki Soe ot. SNE ETA Eade 2S Sulla LON 16.5 12.4 | 17.8 | 10.6 13.6 

erates meme en Sie Fal eee QimlMigay letrcdee 14eain| eatou iat |e sa 10.0 

Summary, all dates: : 
NEDO CK hme aa ee. Ped She SAA lh bt? 18.3 | 14.0 | 14.8 1s), 7/ 13. 6 9.7 9.7 11.0 
ONES Su Ce Se ee eee 2 oe PALS | UGG |) WG 18. 4 16.9 | 10.1 | 10.6 12.5 
SOG GSLs sence is alge AS a Bea Delete as Oe 23.8 | 17.9 | 18.5 20. 0 20 mie bla Oe | eLOss 14.2 
MECC Ginette es. So ee ee 2651s) Ss eos? 21.4 20.6 | 12.6 | 11.4 14.9 
£5, FOES a Da ol ge Meee ep ee ee aT PAE 4 ake By |) PUES 21.6 DIGulelo win loss 15.8 

1 Plats of this rate were sown next to a wide alley, and consequently the yields were increased by the 
border effect. 
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TaBLe 14.—Average agronomic data for Kanred winter wheat grown in combined 
experiments to determine the best rate and date of seeding on summer fallow, with 
comparison of bushel weight and yield on cornland, at the Akron Field Station, 
1920-1922, inclusive 

| Emer- 
gence 

Date andrate | to 
of seeding | matu- 

| rity 
(days) 

August 16 to 18: 
peckeaesa | 320 
2hDCCKS= ee eee 320 
SypCGESE eee 320 
4 pecks._ -.---- 319 
SypeCKkSmeee == =| 319 

Average - ---| 320 

September 1 to 4: 
lepeck {Ses 304 
DiCCKS= eee == 304 
SS DeCKSme ns eae 304 
ANDCCKSa= = == 303 
DIPECKS Ae eee 303 

Average - -_- 304 

September 16: 
HEpCCkes foes 295 
ZiDCCKS aa 295 
3 DECKS eee 294 
4 pecks-_-___-- 294 
SIDCCKSaeeeees . 294 

Average -_.- 294 

October 1: 
epecktee=- "= 269 
2 DECKS ase aa 269 
BIDECKS Sees ee 269 
4 pecks_-___-_- 268 
SPCCKS a aaa 268 

Average ___-_| 269 

October 15 to 17: 
lopeck= Sus. aee 248 
2 pecks2_--2- 248 
3 peCcksas_ = = 248 
4'necks!=s-5=5 248 
DI pDeCCKSae= 248 

Average - __- 248 

Summary,all 
dates: 

dpecke 2s = == 287 
2\pecksae- 2285 287 
3ipeckss 2] 287 
4 pecks______- 286 
O}PeCks aaa sae 286 

| 

Dates of— 

Heading 

June 17 
June 16 
=e Onna 
Oe 
S22 d0_2. 

ea @oeas 

June 16 
mee Os 
EO ere 
do 

eG ORSs. 

Heed Quay 

June 18 
22 ADL 
zie t0 (oy eases 
Sea Ol 
eee <0 Koa 

Sat OR 

June 22 

June 23 

| June 22 

_June 23 
2-2 GOL. = 
er dors 
see dore: 
end OLL=- 

fetdo-s 

June 19 
ee CL Oe aee 
52-21 Ou=-) 
=. done 
SRE (6 (oes 

Matu- 
rity 

July 15 
os 2 ones 

July 16 

July 16 

zed Ones 

July 15 

July 21 

EES S86 (yee 

July 21 

July 20 
Pei qdors 
ae 9 Koy ee 
in (Osos 
z aed oure 

BH (6 KOI 

July 17 
bei dom fc: 
Oe 
MErdOL = 
Bees Kaen 

Stem- 
rust 

Height | infec- 
(inches) | tion 

(per 
cent) 

37 1— 
37 1— 
36 J— 
36 1— 
36 1— 

36 1— 

39 4+ 
38 4+ 
37 4+ 
37 4+ 
37 4+ 

38 4+ 

35 1+ 
35 1+ 
34 1+ 
33 1+ 
32 1+ 

34 1-- 

33 3+ 
33 4— 
32 4— 
32 5 
32 5— 

32 4+ 

33 5+ 
33 5 
33 5-- 
33 5+ 
33 5+ 

33 5+ 

35 3 
35 3 
34 3 
34 3 
34 3 

Bushel | 
weight 
(pounds) 

Or Or Or Or Or s2 © © Go Go ono Or oror1o1den OM GON “TH DO Orb 

or co —" or a Qo 

Or Orr or or ESIGN O oreo Oro on Orn 

on i 
I 

Cron oO oN Paes WM~IOO 

on ~I oo 

Acre yield 

Grain 
(bushels) 

Fal- 
low 

1! Many weeds in the plat were due to poor stands in 1920 and 1922. 

Straw 
(pounds) 

Corn- 
land 

He Ob sr 

bt et et Se eh mMoncuoe 

2, 621 | 

Fal- | Corn- 
low | land 

2, 182 | 
2, 577 | 
ya Y dal 
2, 891 | 1, 
2,916 | 1,825 

2, 341 | 1, 758 
2, 749 | 2,027 
2,614 | 2, 166 
2, 802 | 2, 483 
2,971 | 2, 425 

The experiment has not yet been conducted long enough for the 
Nevertheless, the data obtained indicate 

that the medium-early seedings (about September 1) are more likely 
results to be conclusive. 

to produce satisfactory results than early or late seedings. Regard- 
less of the time of seeding, a rate of 3 pecks or more to the acre is 
better than lighter seedings. 3 

f 
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NURSERY EXPERIMENTS 

Nursery experiments at Akron have consisted chiefly of the testing 
of varieties and selections of winter wheat. Several thousand selec- 
tions from Alton (Ghirka Winter) and the Crimean wheats have been 
made. Since 1917 probably 2,500 selections made at this and other 
stations have been sown in the winter-wheat nursery. Most of these 
were lost by winterkilling and soil blowing or were discarded after 
tests of several years proved them unpromising. A larger number 
of selections was made from Alton than from any other variety. The 
object of these selections was to obtain an awnless winter wheat 
equal in all other respects to the awned varieties now grown. Of 
the numerous selections made at Akron prior to 1920, a few are 
somewhat promising and are being grown in preliminary plat ex- 
periments. Some unusually promising selections of winter wheat 
made at Akron are now being grown in rod-row experiments. One 
of the most promising of these was made from Kanred (C. I. No. 

p16). SPRING WHEAT 

VARIETAL EXPERIMENTS 

Most of the spring-wheat varieties grown in plat experiments 
belong to the two main classes, durum and hard red spring. Varietal 
experiments conducted early in the history of the station proved that 
most of the white spring wheats are poorly adapted. In all, 63 
varieties have been grown in plats during the 15-year period from 
1908 to 1922, inclusive. Several lots or strains under the same name 
but from different sources or several selections of the same variety 
have been grown in some cases, so that the actual number of distinct 
varieties is somewhat less than 63. é 

Some of the varieties grown in 1908 were not continued ‘in the 
experiments because of similarity to other varieties or strains or 
because of low yield or other undesirable characters. As yields of 
these varieties have been presented previously,® they will not be 
repeated here. These varieties included 7 durum wheats, 5 hard 
red spring wheats, and 5 white wheats. The annual yields of the 
remaining 46 varieties and strains, with average yields for the 
periods from 1908 to 1922, 1917 to 1922, and 1920 to 1922, inclusive, 
are presented in Table 15. 

The data in Table 15 show that good yields were produced in 1908, 
1910, 1912, 1914, and 1915. Fair yields were obtained in 1909 and 
1920 and poor yields in 1913, 1916, 1917, 1921, and 1922, while 
failures were recorded for most of the varieties in 1911, 1918, and 1919. 

Previous to 1917 the spring wheats were grown largely on summer 
fallow. Beginning with 1917 they have been grown in quadruplicated 
plats, two on fallow and two on cornland, which partly accounts for 
the lower yields recorded during the past six years. Had the 1920 
crop been grown on fallow alone the yields would possibly have been 
equal to those of 1908 or 1915. In 8 of the 15 years—1911, 1913, . 
1916, 1917, 1918, 1919, 1921, and 1922—the spring-wheat yields were 
reduced by lack of moisture when it was most needed. As arule, only 
the early varieties yield well at Akron. Spring wheats have not been 
injured seriously by rust in these experiments. 

8 Mc Murdo, George A. Cereal experiments at the Akron Field Station, Akron, Colo. U.S. Dept. 
Agr. Bul, 402, p. 20. 
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TaBLE 15.—Yields of spring-wheat varieties grown at the Akron Field Station, 
1908-1922, inclusive 

Acre yield (bushels) 

| | 

Class and Gals Average 

j Rf | | 
| fa : 

variety NO. | 1908 1909 1910 1911 1912|1913|1914 191511916 1917 1918 1919 1920 1921/1922 fara 
1908 1917 |1920 

| to to | to 
1922 1922 1922 

DURUM } 

Weimer a) ce 5284! CoRR G| Smee: ames lean a eee [Seer Sl ee pe Ha RN Catia Ped 14.6), TTS Ble 10. 4 
Akrona(Arnaut- | 

ica) Seli=12-), S80) 2 oe 2 (ee eas (ee (es (reer ee | sare Ese! 16.7) 8.6|120.4/10. 210. 2)_____|_____/13. 6 
Arnautka__.____ 1493 26. 9/20. 7, 16. 4 10. 6.27. 5/10. 6.25.6 27.9)10.7 7.0 7.1 8.6) 15.2 7.89.2 15.4 9110.7 
Arnautka (Sel. | (Pers) | 

Gibds) ta Fille ek 19. 5/15. 7/37. 0/10. 6/25. 0/27. 6/11. 4! 6.5) 6.4) 5.4) 13.8) 7.2) 7.4)__-_- 7.8) 9.5 
Beloturka_--_-_- | 152031. 1/19. 419.9 8. 0/21. 1/10. 6/19. 5.26. 7/11. 4 5.5) 3.1 8.3/120.2 8.5) 9.6) 149, 9.2128 
Hleidur 2. 240 | 1471)15. 5/16. 8|17. 7/10. 6/33. 0} 8. 3/26. 3/33. 6|____|____|___|_---|-----|---- ete a pad ues ies? 
Gharnovka-___-_ | -1447|29:1120. 9 25:.0|°9),2136. 5.3. 3/23. 62202 |2 | sen =) Se ae oe ee ee | 
Gpiden -Ball= 222) 6227|- | ae Ser i eeek see Epes eee Peas) Pe ase fa 8.817503] 152s ee ee jo 
RG nl geea= Be: 5549) Sata a8 [eee eee iS (Se a end (eek 2 | eee eee fee se CT) a Sef Jey Rs le 8.4 
Kubanka_____-- 1354/27. 3 18. OTSA. FILO WSIS 86 2G eee ee ab BE pa ee ee Re ed RS 
Doms SS | 1440/26. 8) 9.317. 1) 9.0)25.1) 5. 1/20. 627. 612.9, 7.5) 3.0 6.0 14.8 8.6) 9.6) 13.5) 8211.0 
Doe | 1516\____|_-__|32. 3] 9. 1/30. 0] 6. 0126. 4/31. 3]____ (ee| eae et eA es |< eee Eee es 

KqrhankasNo. 8-| 4063 ese |Sae ee AGF) ) ARE nee AST Gi 50 | see ee ee ae aoe eae es 
Marouani-_--___- 1593 22. 9)14. 2:19. 2/10. 6/18. 9/14. 1/23. 9)____|____ ieee sais 2S cam Fees ees | £2 Ss 
Mindum-_-_-__-_- 5206 [ae ee ee poe ees Be fief © oan) 8 bon ol fae Saar Sa al eae lgiot anes eae Es 
WMonades 2-2. U1 fee es Reena ae Oe ELE Dee fe ol a 6.5} 2.0) 8.7| 14.9] 7.2! 9.6)____- 8.110. 6 
Relissere ce aos 1584/24. 7/23. 6/15. 810. 6.35. 6/10. 5/26. 631. 6144 7.8) 3.7| 8.8| 16.9] 9.1] 7.9] 16.5) 9.0/11.3 
TEEN ENCE GTN Dz) tae 74 Ape Md (in Pr (Bl Ei (De (er | 7.8] 2.51-6.5| 15.71 8.4) 8. 7)|--___ | 8.3/10.9 
Pererodka-___-_- 1350/2109)i5) 9) 115] ES eee aaa | 22/2). SS SdT Ss CEOS Aa ee ee 
Purpless- 3024|24. 7/20. 7/15. 3 7.938, PAVATONE 1) pos 8 (Ok ef (ORY | APS RET TSE aes © | Sd care é 
Maganrog-——- = 1570/20. O22 S| Sea eee eee |e cereal ee ae | ice bo Fa 1 a (a Nees | ens ees 
Velvet Don_--_- | 1445/33. 3/21. 1/13. 510. 038. 2 Nie ARC Pas | boc | oe al eee are! 2 jie < Sa e e Re ue 
Yellow Ghar- | 
novka_-_____- 1444/32. 8 25. 5/15. 0/10. 834.2 5, 3227 5S! Ok ot sh: SE oe) ok RAR ee rhe 

Unnamed_--_--- Te aa aes ee ee Pe Bees Bae Bee eee | Eaee eee Cae eee een D7 |e a — Ee 
| | ] 

HARD RED | [ | 
SPRING | | | ae | 

| | 

Cole Hybrid_..-| 4062/11. 8)27. 9)21. 5/12. 3/18. 2/ 8. 0/21. 0)___.|____) ____| ____) _-_] --_--|-_-_|__-_|_____ | See a see 
Converse-___---- 4141|____|15, 2/15. 6/12. 1/23. 2/ 8. 3/23. 0/23. 9| 7.7| 7.0| 7. 5|11.1| 16.8) 6. 7/10. 8)? 13.6] 10. Oj11. 4 
Pyavan--io 3 2397/19. 3/26. 3/15. 1/11. 9120. 7/12. 0/19. 3/19. 5| 7.8) 9. 2/10. 5/12. 9]122.9)____|____}__ adres eart 
Ghirka___)_-__-| 1517/20. 6/23. 8/18. 7| 8. 5/23. 3/11. 6/19. 3/22. 6| 7.5] 8.2) 4.1) 7.5]117.9)____|_-_|--- | =we 
Glyndon_-_.___- 2873|__..|----|----| 9. 4|17. 3] 8. 0/16. 6/16. 2| 7.2) 6.6] 2.5) 4.3] 14.2) 4.0).--]----_}o Ree 
Haynes__------- 27 fs ena [ON | eel SGA 15 48) 4591 ae Oo aay Me Sl ee eee Eee Kee 

HIG ae = sek S020 2521593119" S| | eee ee [cing Re fea asi Se phorat labee§ Es ade (BES Se ae es 
Kitchener- ----- A800] 25 | eS 5le Ek) es SEO Oe Oe és eee ee FA) TSI SPOUT alee ee ate ee 9.6 
Rota eee 3) ia (igi ES ne EF, fea See BE oe Re SAS S155) Gh. Spee eee 11.9 
Sbaramiess 2s. =: 6235|-- 23S ees EES BaP S ER ARR IS ST RS GUST SE Dee al ee 8) eee ia 
Manchuria - ---- | 2492/18. 2/23. 3/25. O|____|_--- Pet YADA De Ae jiceeae dies Se ETT) aa ees eens 
Marquis. 14. - 3641/6 iS forages ee (SAE 7. 5/19. 6/26. 5/11. 8| 7.3} 3.7) 8.5] 14. 5) 7.4) 6.0)_____ | 7.9] 9.3 
orka(s 2252: | zy 7d eee [eee fesse [ogee | fn SG) (6)3|2 a ees np eege Foe Cy eB hs ae eee meee 
Pioneer__-__---- A394 Sea ae ee _---|----|28. 7] 6.9] 8.0} 9. 1/13. 9] 15. 5] 7. 6) 9. 4)____- 10. 6/10. 8 
Powers .622 16 1936972 FA Seba ee LIEL EY SEPTATE GAS SP 71 1s Ae ene ee —s 
Prelude________- CEP 2| aes I Gee PS BS .---|29. 5| 8.3] 6.0| 9.8/17. 5| 11.6] 4.2) 9.0|_____ 9.7| 8.3 
Preston. _! ks bee iy Pei PE | "9. 6118. 3.26. 2| 7. 2| 6.9} 2.3] 5.9)118.3/13.0)_ |. - je ee 
Red Bobs-__-_-_-_- P6255 al Faleees| Pet Sey eG | 36s eae Pf Oey eres & 43 1975] Grain eae 10.0 
RT Dye tL 7 Re aN ES a oe ae Be ee et =3=—| 4 16.5) 07. 610.5) Se 11.5 

COMMON WHITE | 

Baar tse 1697). <n | aed eea|d sti | oe el freee EOE ppl pee eee 16.012. 7|....jot222 ($304 
Galgalos_-_____- | 2398/21. 8/19. 8/20. 5/19. 6/20. 5 14. 1/21. 6244 10. 5| 9. 2/10. 7| 5.8) 18.3)_-._|--_- eee Fee Les 
Hard Federa- | 
tion=—..2: .4 4733} ___- ars en) |S eal eA ed |e | = ey seer 1S Sey See | ners {isch mee 5 abet 1 eee fas Be teh 

| | | | j 

1 Grown on fallow only. 
2 Average of yields of Erivan (19.3 bushels) and Fretes (10.3 bushels), two similar varieties, are included 

or 1908, when Converse was not grown. 

Four varieties of durum wheat have been grown during the entire 
15-year period from 1908 to 1922, inclusive; but most of the varieties 
of common wheat which yielded well for the first 5 to 10 years had 
objectionable characters, such as poor quality of grain, shattering 
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heads, or weak straw. In some seasons the durum varieties have 
outyielded the common varieties, and in others the reverse has been 
true. 

Table 16 shows the annual and average yields of 18 varieties of 
spring wheat grown on both fallow and cornland during the 6-year 
period from 1917 to 1922, inclusive. Figure 14 presents graphically 
the yields of the most important spring-wheat varieties grown in all 

WELD FER FICRE 
Oo oO /O 15 2O 

DURUM: 
PELISS(C./. V0. 1584) 

ARNAUTKA(CL. NO. 1423) 

BEL OTURKA (C1. NO/E520) 

AU BAIMEEHE/. NO. (449) 

COMMON: 
COMVERSE (C.1.N0.4144) 

Fic. 14.—Average acre yields of five varieties of spring wheat at the Akron Field Station during the 15- 
year period, 1908-1922, inclusive 

years. Agronomic data on 11 varieties grown on fallow and on corn- 
land from 1917 to 1922 are presented in Table 17. From the results 
obtained with winter and spring wheat, it is concluded that seeding of 
spring wheat at Akron is not to be generally recommended. Even 
when sown as late as the latter part of October, winter wheat is 
apparently safer than spring wheat. 

TaBLE 16.—Acre yields, in bushels, of spring-wheat varieties grown on fallow and 
on cornland at the Akron Field Station, 1917-1922, inclusive 

Grown on fallow Grown on cornland 

| i 
: C.1.| | | Average | | Average 

Class and variety NGe | | 

1917 1918)1919 1920 1921/1922 1917 | 1920 1917 1918/1919 1920 1921 1922 1917 | 1920 

| to to to to 
| 1922 | 1922 1922 | 1922 

Be A ee | + i 
DURUM | | 

PeliSS 22 = = ee 1584/12. 1) 4. 2) 9. 8)20. 6)10. 1) 9.7) 11.1) 13. 5} 3.5) 3.2) 7. 6/13. 2) 8.0) 6.0 6.9 9.1 
Arnautkart =) ois | 1493|10. 4) 7. 8)12. 2/17. 7| 8.9/10.8| 11.3) 12.5] 3.6] 6.5] 49/12. 7| 6.6) 7.7 7.0 9.0 
Beloturka-_______- 1520} 8. 8} 3. 1) 9. 6|20. 2/10. 0|10. 8) 10.4) 18.7] 2.3) 3.2) 7. 1)_-__| 6.9] 8.5 9: 6]=228=— 
Pentad (D-5)-_-_.-_- 3322/12. 91 1.9) 6. 5118. 9) 9. 5110.2) 10.0) 12.9) 2.8! 3.2) 6.4)12. 4) 7.2) 7.3 6.6 9.0 
Kqihanka=-2 3-2 | 1440/12. 1] 2.9) 6.017. 1/10. 3)11.1 9.9} 12.8) 3.0] 3.2] 5. 8/12. 7| 6.8! 8.0 6.6 9.2 
NWLONAG se = see | 3320) 9.6) 1.9) 9.418.6) 8. 1/11. 7 9.9) 12.8) 3.4] 2.1) 7. 9}11. 2) 6.3) 7.4 6.4 8.3 
ATRAUt KAS = | 4064) 9.9) 7.0) 5.9.16. 7| 8.6) 8.0 9.4) 11.1) 3.1] 5.8) 4.9)10.8) 5.8: 6.9 6. 2 7.8 
Akrona (Arnautka | Fai pol | bere oe eee: 

selection) _____-_ evOSS Le wane 2 3/2 120. 4:12. 5/12. 9}_____- TUS S) ee tee Cal aes | eens Tee) |Cage ae [ey 5 8 
CMes-=-245 2 Ses | peda Zt | a el S| | a Le 7SLE SSS ON5 |e ON epee eI GAA ag opis 8.6 

Kahlges sess we OA pees | eee eee OI G9 On S| aan 8. 5)----|_---_| pee eed ae é. 2| > | pennies Bes os Se 
| | | | 

HARD RED SPRING | | | | 

aoneer25 25a | 4324\11. 8/10. 1113. 3/17. 1] 9.5|11.4] 12.2} 12.7] 4.4| 8.2|14.3/14.0) 5.7] 7.2) 9.0] 9.0 
Converse._.-.-.--- | 4141/10. 3) 8.0)13. 518.5) 8.3)11.8) 11.7) 12.9) 3.8) 7. 1) 8. 7)15. 2) 5.1) 9.7 8.3} 10.0 
Prelude sie. 322 | 4323) 8. 5) 8. 4/16. 9/14. 5| 5.6/10. 7} 10.8) 10.3) 3. 5/11. 3)18. 1) 8.6] 2.7) 7.3 8:6) 6.2 
Marquis_..-.....--| 3641/11. 3] 4. 1)12. 7/15. 8) 9.4) 7.4} 10.1) 10.9) 3.0) 3.4) 4.3)13.1) 5.4) 4.6 5 Gilead 
IRGtae 2. EG ZAGIE Se |= Se SRE LI OOUAII 7. Bitged|. 510) ets 612425] Se ae ese ra) Sock OG xeeee | L0F3 
TRPER yes pa 624 (eee =e | 16; 5,020 156) = DA eee Se ee 5.:2]':9: 3) S223 Soe 
Req Bobps-—_-__.- O200|=-ss|0 === aD ol sent cea ae eet feed |B eect Pe en aoe | pee eG ee | ees 
Kitchener _-_-_.____- A800 (22212. 23/2 5en 16. 4| 6. 6) 8. 7|------ 1Of 622) see 1S: 4): 4 FuSieeees 8.6 
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TABLE 17.—Average agronomic daia recorded on spring-wheat varieties grown on 
fallow and on cornland at the Akron Field Station, 1917-1922, inclusive | 

| 

Dates of— See | Acre yield 
ACL : Cul | ae Se : rust | Bushel 
Class and variety Noe 1 | Height infec- | weight 

Heading’) Maturity) tion | Grain | Straw 

GROWN ON FALLOW 

Durum: Inches | Per cent| Pounds | Bushels | Pounds 
[EVN Ce ek Soe as Se 1584 | June 28 | July 26 31 1— 59.5 UT 1, 851 
ATM AUG KAS a en ee ee | 1493 | June 27 July 24 32 2— 58.3 ese 1, 797 
Belotirkas= =o. =e aesaee P5208) = dae July 25 31 1- 57.9 10. 4 | 1, 817 
Kubankaea=) 2 ae | 1440 | June 28 |___do-_-__- 30 1— 58. 2 9.9 1, 601 
Pentad-(D=5) =e aaa ESS Zoe eed ose | -- ~do..—=— 30 1— 58. 2 10.0 1, 702 
Monad:. = See eos Z0ule=<doses _|- does 29 1— 58.0 9.9. 1, 687 
PATH AU EKA pee eee eae | 4064 | June 27 | July 26 33 2- Stat 9.4. 1, 739 

Hard red spring: 
WonVerse! ta ee oe | 4141 | June 28 | July 22 29 5— 55. 2 11.7 1, 877 
Pioneer... =e eee 4324 | June 26 July 20 30 5- 55. 5 12.2 1, 831 
Prelude... == 4323 | June 19 July 15 28 7— 55. 5 10.8 1, 166 
Marquis. 32 4222--2 222s 27) 3641 | June: 29)) July. 26 28 3— 55.3 10.1 1, 297 

GROWN ON CORNLAND 

Durum: | | 
'Peliss 2 ha ee) ewe | 1584 | June 24 | July 26 26 1- 56. 8 6.9 | 1, 096 
Jali ay A: Samay yale ieee = Sire | 1493 |...do____| July 24 27 2— 58.3 7.0 1, 133 
Belotuskav eS fs 1520 Ee dos 24) July-23 24 2- 57.9 5.6 1, 105 
Kerbanka ieee eee | 1440 | June 25 | July 25 25 1 57.9 6. 6 1, 180 
IRentad. @)=5) sees ieoeo te =- C0. = = 00 ~ ae 25 1— 56. 5 6.6 1, 224 
Mona a2 2 seek Res 3020) a= d0e= = donee 27 1— 58. 0 6.4 1, 298 
iArnautha |e FER SIR Cy | 4064 June 26| July 25 27 | Shs fe 57.81  62| - 1,068 

Hard red spring: | 
GONVEISC: <= 2 see eee ee | 4141 | June 25} July 21 26 5- Geib) 8.3 1, 302 
Pioneersi2_ 3511 teehee | 4324 June 23 | July 19 26 5— 54. 6 | 9.0. 1,313 
Prelude 222s ee | 4323 | June 17 | July 14 25 3- 54. 6 8.6 911 
Marquis’. ss = eae ae | 3641 June 25 | July 25 24 3— 55. 0 | 5.6 1, 032 

1 u I 

1 Not grown on cornland in 1920. 

Although the best durum varieties have produced yields averaging 
a little better than the best hard red spring wheats, the spread in 
the price between durum and hard red spring wheat usually is suffi- 
cient to warrant recommending the sowing of the hard red spring 
varieties if spring wheat is to be grown. Spring wheat might be 
used as a catch crop to reseed ground on which winter wheat has 
winterkilled or been blown out. 

Of the varieties of durum wheat grown for six years or longer 
Peliss and Arnautka (C. I. No. 1493) have produced the best yields. 
Kubanka (C. I. No. 1440), Beloturka, and Arnautka (C. I. No. 4064) 
are apparently inferior to Peliss and to Arnautka (C. I. No. 1493). 
The rust-resisting strains, Pentad (D-5) and Monad (D-1), have not 
yielded well. Yields of varieties grown three years or longer indicate 
that Akrona (C. I. No. 6881), the early Arnautka selection, is equal if 
not superior to Peliss and Arnautka (C. I. No. 1493), and that Acme 
and Kahla are inferior. However, three years’ data can not be con- 
sidered conclusive. Figure 15 shows heads of Peliss and Arnautka 
durum wheat, which are leading varieties at the Akron Field Station. 

No hard red spring varieties have been grown during the entire 
period from 1908 to 1922, but those grown for long periods have 
produced yields averaging slightly less than the best durum wheats. 
During the 6-year period from 1917 to 1922, inclusive, several hard 
red spring varieties outyielded the durums. Pioneer, Converse 
(Red Russian), and Prelude have been the highest yielding hard 
red spring varieties for this period. As these wheats mature very 
early, they have escaped the effects of drought much better than has 
Marquis. 
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ey 

Spikes, face view, Fic. 15.—Spikes, glumes, and kernels of Arnautka (A) and Peliss (B) wheats. ; 
natural size; glumes from lower, central, and upper portions of spike, natural size; Kernels in three 
positions and in transverse section, magnified 3 diameters 
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Among varieties of hard red spring wheat grown for at least three 
years, Kota ranks first. It has been grown for a period too short to 
justify recommending it for seeding in this section, and it is perhaps 
shehtly later in maturing than is desirable. 

In general, the spring-wheat varieties have headed slightly earlier 
on cornland than on fallow, but have matured at about the same time. 
Most varieties have grown from 3 to 6 inches taller on fallow. Stem- | 
rust infection has been light and has been about the same on the two 
soul treatments. Variation in bushel weight has been slight except 
in Peliss and Pentad, which showed a materially higher bushel weight 
when grown on fallow. Yields of both grain and straw of all varieties 
have averaged higher on fallow. 

RATE-OF-SEEDING EXPERIMENTS 

With the exception of 1917, rate-of-seeding experiments with durum 
wheat have been conducted each year since 1911. From1911t01914, 
inclusive, Arnautka (C. I. No. 4064) was sown. In 1915 the variety 
used was Beloturka (C. I. No. 1520), while in 1916 and in the five 
years from 1918 to 1922, inclusive, Arnautka (C. I. No. 1493) was 
sown. The experiments were conducted largely on single plats on 
summer fallow from 1911 to 1916. In 1918, 1919, and 1920 they were 
grown on duplicate plats on fallow and on cornland and in 1921 and 
1922 on single plats on fallow. The rates of seeding have ranged by 
1-peck intervals from 1 to 7 pecks per acre, but the wheat has not 
been sown at all of the rates during all years of the experiment. 

In 1915 a rate-of-seeding experiment was conducted with the white 
spring wheat, Galgalos (C. I. No. 2398) and in 1916 with the hard 
red spring variety, Marquis (C. I. No. 3641). The rates of seeding 
in these experiments ranged by 1-peck intervals from 2 to 6 pecks. 
An unusually heavy seeding of 16 pecks was made of Marquis in 1916. 

The yields obtained in the rate-of-seeding experiments with durum 
wheat on fallow are shown in Table 18 and the average agronomic 
data in Table 19. 

TABLE 18.—Yields of durum wheat grown in rate-of-seeding experiments on fallow 
at the Akron Field Station, 1911-1922, inclusive ! 

Acre yield (bushels) 

Rate of seeding | - -\verage 
per acre | | | eae Se 

1911 1912 | 1913 | 1914 | 1915 | 1916 | 1918 | 1919 | 1920 | 1921 | 1922 1911 1912 to 

| to 1916, 1919, 
1922 1921-22 

Vipeck-aeoe {eae | odes) Siac CR Sef a | 6.4, | oe eee eter ok a 
2 pecks2= "==: 9.94100") 73 1 18.0) )'3020) | 8.0} 857 bas Yi PS ee (Bil 4.8" | See 2 15. 6 
BIPGCKS= see 9.7 | 37.3 | 86] 19.6 | 29.5] 9.8 SH LS MIZa2 || LOLA 7.4 G52 15.3 16.3 
4 pecks_ 25-2 ae 10.7 | 37.0 | 10.9 | 20.0 | 29.5 | 11.0 CGRSoa lwo) || alivend UO eat. 15. 6 16. 9 
oO pecks- ee ome 1276ales0no | LIGiieceOnl2ononlel le | (aOR RLOSG: | ligene 8.4 7.6 15,3 16. 4 
6 pecks>2 oe a ae ee Bi | ANG I Zab sy || GLU |) Wee eo 10.0 | 18.3 | 10.2 SOs] eee 16.5 
7DeCCKS= 2 pan eee 7s O's 11 Gia LEO ig) pe | es | ce | [eee we Sofet alec Eee. eee 

1 Experiment not conducted in 1917. The rate-of-seeding experiments were conducted on both fallow 
and cornland in 1918, 1919, and 1920, but yields from fallow only are reported here. Yields on cornland 
were somewhat less than those on fallow. ‘The varieties used were: From 1911 to 1914, inclusive, Arnautka 

I. No. 4064); 1915, Beloturka (C. I. No. 1520); and in 1916 and 1918 to 1922, inclusive, Arnautka (C. I. 
No. 1493). 
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TaBLE 19.—Average agronomic data recorded on durum wheat grown in rate-of- 
seeding experiments on fallow at the Akron Field Station, 1911-1922, inclusive, 
except 1917 

Dates of— | | Acre yield ! 
Tere here ec | ; ‘Stem-rust| Bushel 

Rate of seeding | ay Height infection | weight 

Heading | Maturity Grain Straw 

Inches | Percent | Pounds | Bushels | Pounds 
38 2— | 59. 2 5. 2, 210 PRDCCKG ewes were tiG ss. ee eee June 25 | July 28 15 , 

OMPECKS se Sonne a Ne Re ele a Lh | JlIne 26 je" donee = 37 OR | 58. 7 16. 3 1, 902 
ASPEORS et hss ee SR Ee so (Polar |e=adosaee 37 » 58. 8 16.9 2,116 
LRP OVO a aed ee a OE A re doses] |=dos== 36 2 58.8 16. 4 2, 071 
Gipecksist sia Sees tise Eee ee June 27 | July 27 36 2+ 57. 5 16.5 2, 225 

1 Omitting data for 1911, 1918, and 1920. 3 Average for 9 years only, 1911 and 1918 omitted. 
2 Average for 10 years only, 1920 omitted. 

Several interesting facts are brought out by these data: (1) The 
net yields have not been increased by sowing at a rate in excess of 4 
pecks per acre; (2) thin seeding will not increase the yields or prevent 
failure in dry seasons; (3) seedings up to 6 pecks to the acre did not 
reduce the yields appreciably. 

It has been commonly assumed that durum wheat should be sown 
at the rate of 4 to 5 pecks per acre on dry land, whereas 3 pecks is 
regarded as the best rate for hard red spring wheat. The Hicker rate 
for durum wheat has been recommended because of the large size of 
the durum kernels and because durum wheat does not tiller as freely 
as hard red spring wheat. The slight differences in yields shown in 
Table 18 indicate that about the same results may be expected on the 
average from any rate of seeding between 3 and 6 pecks. 

The proportion of straw to grain has not been exactly the same for 
the different rates of seeding. In the plats sown at the lower rates, 
weeds have increased the total weight of the crop. The data indicate 
that plats sown at the heavier ratessheaded slightly later and matured 
slightly earlier than those sown at the thinner rates, but this was not 
true in allseasons. The wheat in plats sown at rates of 5 and 6 pecks 
per acre was shorter than that on the other plats. The bushel weight 
of the grain from the plats sown at the 2-peck rate was slightly greater 

_ than that from the plats sown at the heavier rates. 
=~ Lhe average yields obtained on cornland in 1918, 1919, and 1920 were 
as follows: From the 3-peck rate, 7.6 bushels; from the 4-peck rate, 
8.6 bushels; and from the 5-peck rate, 8.7 bushels. 

In 1915 Galgalos, a white spring wheat, was sown at rates ranging 
from 2 to 6 pecks to the acre. The 2-peck and 4-peck rates yielded 
20 bushels each; the 3-peck rate, 18.6 bushels; the 5-peck rate, 21.2 

bushels; and the 6-peck rate, 20.8 bushels. In 1916 Marquis, a hard 
red spring wheat, was sown at rates ranging from 2 to 6 pecks and also 
at the extremely high rate of 16 pecks to the acre. The yields 
obtained were: From the 2-peck rate, 9.8 bushels; the 3-peck rate, 
11.8 bushels; the 4-peck rate, 10.5 bushels; the 5-peck rate, 10.8 
bushels; the 6-peck rate, 6.7 bushels; and the 16-peck rate, 10 bushels. 
These data are insufficient to justify drawing conclusions; but, like 
most other data from similar experiments, they indicate that rates of 
seeding within reasonable limits affect yields very slightly. 
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NURSERY EXPERIMENTS 

Many varieties and selections of spring wheat have,been grown in 
nursery rows, but because of their apparent lack of promise have not 
been grown in plats. A large number of foreign varieties have been 
tested in a preliminary way and later discarded. Most of the 
nursery experiments with spring wheat have consisted of the testing 
of pure-line selections made at Akron from both durum and hard red 
spring wheats. A number of-strains resulting from crosses have been 
grown. Selections from Arnautka durum wheat have appeared to be 
most promising. Two of these, Arnautka (C. I. No. 4064) and Akrona 
(C. I. No. 6881), have been grown in plats at this and other stations. 
The yields of Arnautka (C. I. No. 4064) in plat experiments have 
been less than those of the parental strain. Akrona (C. I. No. 6881) 
produced fair yields in plat experiments in 1920, 1921, and 1922. As 
it appears to be slightly earlier than the other durums grown, it may 
prove valuable. One selection of hard red spring wheat made at 
Akron, Norka (C.1. No. 4877), although otherwise inferior, has proved 
to be especially resistant to certain strains of leaf rust. 

COMPARISON OF SPRING AND WINTER WHEATS 

A comparison of the annual and average yields of Turkey and 
Kharkof winter wheats, Peliss and Arnautka durum wheats, and 

WIELD PER BORE Converse (Red Rus- 
WIVTER: S/O /5 20 sjan) hard red spring 

TURKEY wheat for the 15-year 
AA ARIO/F period from 1908 to 

1922, inclusive, is 
SPRING DURU NA: shown in Table 20. 

TDD The average yields 
ARNAUT KA of these varieties 

for this period are 
SELLING COMMON: shown graphically in 

DEN ATE Figure 16. The win- 
Fic. 16.—Average acre yields of leading varieties of winter and spring ter -wheat varieties 
wheat at the Akron Field Station during the 15-year period, 1908- outyielded the du- 
1922, inclusive, except 1919 rum wheats in 10 

out of the 13 years in which a crop was obtained. Winter wheat 
was a failure in 1909, and no winter wheat was sown in the cereal 
experiments in the fall of 1918. Converse wheat was not grown 
in 1908, but the average of the yields of two similar varieties, Erivan 
and Fretes, is included in the table. 

The average yields of Turkey and Kharkof have been 19.5 and 19.4 
bushels per acre, respectively, as compared with 17.1 bushels pro- 
duced by Peliss in the same years, 15.9 bushels by Arnautka, and 13.8 
bushels by Converse. 

The crops of winter wheat in 1915, 1916, 1920, and 1922 were 
reduced by soil‘blowing and winterkilling. Except in 1915, however, 
winter wheat outyielded spring wheat in each of these years. A com- 
plete failure of winter wheat resulted in 1909 from a combination of 
soil blowing, winterkilling, and too severe treatment of the seed for 
smut.’ Spring wheat averaged higher than winter wheat in 1908, 

° The 1909 yields of winter wheat are included as 0 in computing averages. It would have been possible 
to seed this land to spring wheat and thus avoid a total loss of crop. Had this been done the difference in 
the average yield of winter wheat over that of spring wheat would have been greater for the 15-year period 
than that shown in the tables included in this bulletin. There are arguments for and against either method 
of computing yields. 
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1914, and 1915. The hard red spring wheat, Converse, outyielded 
both of the durum varieties in 1911, 1918, 1919, and 1922. In 1920 
it outyielded Arnautka and practically equaled Peliss. With the 
exception of 1920 these were all droughty seasons. 

TABLE 20.—Yields of two varieties of hard red winter wheat, two of durum wheat, 
and one of hard red spring wheat grown at the Akron Field Station, 1908-1922, 
inclusive 

Acre yield (bushels) 

: 
= — — Cy 12 j | | — Group and variety alt! | Aver- 

| 1908 |1909 1910 1911|1912 1913 1914 1915 1916/1917 1918 1919/1920 1921 1922) , crt, 
19221 

miee| ee tie ee Se | 

Hard red winter: | | | | 
SUT Ke ye 1571) 19.8} 20/29. 5/11. 7/43. 1! 3 7. 3)25. 1/28. 1/31. 7) 8. 5j18. 4) (4) |21. 7/15. 3/12. 7] 19.5 

= Keharkotas saan 1583} 19.3) 2 0/29. 8/14. 2/37. 5) 16. 6|26. 0/29. 2/26. 2/16. 9:12. 3) (4) /16. 1/13. 0/14 2 19.4 
urum: 

Pelissheee eee 1584} 24. 7/23. 6/15. 8/10. 6/35. 6) 10. 5/26. 631.614. 4) 7.8) 3.7] 8. 8/16. 9| 9.1) 7.9 final 
Arnautka_.______| 1493) 26. 9/20. 7/16. 410. 6/27. 5) 10. 6/25. 6,27. 9)10. 7) 7.0) 7.1) 8. 6/15. 2) 7.8) 9. 2) 15.9 

Hard red spring: | 
Converse___.--- 4141) 5 14. 8/15. 2/15. 6,12. 1/23. 2) 8.328. 0/23. 9) 7.7) 7.0) 7. 5/11. 116.8 6. 7/10.8 13.8 

} 

1 Not including 1919. 
? All winter wheat was destroyed by winterkilling. : 
3 Yield from a selection of Turkey (C. I. No. 1571); original strain was not grown. 
4 No winter-wheat plats were sown in the fall of 1918. 42 ‘ Me, 
EConverse was not grown in 1908, but averages of two similar varieties, Erivan and Fretes, are included. 

Since 1917 the wheat varieties have been grown in duplicate plats 
on fallow and on cornland. The average yields of the most important 
varieties on each soil preparation 3 
are shown graphically in Figure 17. 
Winter wheat on both fallow and 
cornland has outyielded spring 
wheat. All of the varieties of winter 
and spring wheat, except Kanred 
winter wheat, have yielded about 

ACRE YIELD /N BUSHELS 
4“ 20 2s 

FELISS 
SPRING. CLNOQ /584 tm 

SUMMER FALLOW one-third higher on fallow than on : 
cornland. Kanredhas yielded only = lamow 
14 per cent less on cornland than on WANED 
fallow, but hasbeen grown in the ex- 4 |” 
periments only five years. When § 
grown for a longer period, possibly a ‘ sone \Mareee 
sreater difference will result. The ° |? leeusres 

ee high yield of Kanred \crwa 1433 

SPRING SCONVERSE 

on cornland is partly accounted = omenesse 
for by the variety being favorably ,.. 4 BF ec 
located to receive run-off in 1920. ~ of winter and spring wheat at the Akron Field 

From the results obtained it is intheave years, 1917-1922, mdlusive ns 
evident that winter wheat yields 
higher than spring wheat almost every year. The winter-wheat 
crop may be injured by soil blowing and winterkilling, but with a fair 
stand of plants winter wheat will outyield spring wheat in an average 
season. The advantage of the best winter wheat over the highest 
yielding spring wheat, Peliss durum, as shown in Table 20, is 2.4 
bushels for the 14-year period. In the 5-year period, 1917, 1918, 
and 1920 to 1922, Kanred winter wheat has outyielded Peliss spring 
wheat by nearly 10 bushels to the acre when both were grown on 
fallow and by 11 bushels when grown on cornland. 

‘ 
—— 
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In seasons when winter wheat fails, because of unfavorable condi- 
tions, the land may be sown to spring wheat. Otherwise, the seeding 
of spring wheat can not be advised if conditions are at all favorable 
for seeding winter wheat. 

EXPERIMENTS WITH OATS 

The yields of oats are usually less in pounds per acre than the yields 
of barley. Oats are most profitably grown in this district when sown. 
on cornland very early in the spring. Drought may prevent heading, 
in which case the crop can be cut for hay. As a rule oats do not 
produce so large a crop as barley, and for that reason barley is more 
generally grown. 

VARIETAL EXPERIMENTS 

During the 15-year period from 1908 to 1922, inclusive, 28 varieties 
and strains of spring oats have been grown in plats. It was soon 
found that only early varieties were suited to the region, but a few 
midseason and late varieties were continued in the experiments for 
comparison. Only three varieties of oats have been grown during all 
of the 15 years. Several early varieties and strains were added to the 
experiments in 1920 and in 1922. The annual and average yields of 
the oat varieties are shown in Table 21, except those of eight varieties 
grown only one or two years between 1908 and 1915. Yields of most 
of these eight varieties were reported in Department Bulletin 402. 

TaBLE 21.—Yields of oat varieties grown at the Akron Field Station in one or more 
years, 1908-1922, inclusive 

Acre yield (bushels) 

l l | 
mae eer | | Average 

Group and variety Non | | | | 
1908 1909 1910 1911 1912] 1913]1914]1915|1916 1917|1918 1919 1920 1921 1922 1999 1919 1916 

| le weal | to | to | to 
eee | | 1922 1922 1922 

EARLY YELLOW | | 
OR WHITE | | | 

Albion (Iowa No. | | | | 
103) 222 eS ee eZ |e Se |S | ee | ee eS 16 2410882253131 4424861235 ee eee 19.0 

AIO Ap eee eee ESV SF Ur esp i fe Neer ee 2 s4-|$22.|2=5- SO 212 tcl | ee eee 
Barly Championer moos dies |20,0i\21, 010" -|2 252 | 2s eee eS ee eee ee (Ea ee 
Kener son= asa 459 52. 8/33. 1/34. 6/12. 4/38. 5/36. 1/66. 9/85. 0/16. 8,14. 7| 6. 111. 2/39. 2 24. 7/25. 7/33. 2/33. 2/19. 8 
Kherson (Nebr. | | | 

INOR2)) ees eee Saitaaieen2 ee |e ea ee ee eee eee 14. 1/40. 9 27. 4/21. 5)____|_-__}- 2-8 
Kherson (Sel. No. | | | | 

G-2-18) Leee eS FMS 0) al ee ee ta | (ei | a be cl 2. CROLL» Sale ED ee Paka MQ. Qok soe Se ieee 
Kherson (Sel. No. | | | | 
8-118) pee eee oe PUSS 0 252 Ue en bc es | bay | | (as ee 22. 9leeeat ee eee 

IRerUe eee aie Be ateKQ) eee ee BLS 5) 25013445|2056|505 5/782 0a se aee | ae BE mer KS Eee joo: [PSE ELE 
Richland (lowa | | 

INO s105) eee ee TS leeres ae Geo see se obo ee eee Be 12. 5|_--- |S el ees ees cea Pe [tn ae 
Sibel Deny ae ee 165/42. 9:37. 2.34. 8) 3. 3/38. 0/28. 3/65. 0/82. 6/12. 5)14. 9) 6.3 11. 9)____)---_}-___|____|---_|_--- 
Sixty-Day (Sel. | | | | | 

INO}4E2) = eases 788)_---|----|32. 0| 4, 2/40. 0/26. 2)61. 2/74. 2 OF3) Va fP ee eee ea ee fi Ry es eae Se 

EARLY BLACK OR Fatal | | | 
RED | | 

Colburt (Burt se- Meal | | pret 
PRIOChiON) ear Hers PAO) Bae Sorel egress |____/48. 2/36. 8/63. 1182. 6/11. 7/13. 9] 5.8 9. 4/32. 0 30. 5/28. 2/____|32. 9/18. 8 
1D Fayouonel Se Le ( oa I oe [OP est es peal cco | emf gece me Na oa, | PO a were | ae 27 OISO" lee eee meee 

| 

MIDSEASON | 

Black American_..| 549|._.[/.2-1-.{)___]2___I35, elo. of-___|_-_-(-2__|____l7, ele. leo! stra 5) See 
@anadian:=--222-.- | 444419.) 2/53; QOb 4S ae ye eee ae ee | eae ee eee eee ee eed S| ee | Ee 
Colorado No. 37_--| 619/36. 8/55. 6 29. 9/32. 5/30. 9/32. 5/53. 7/79. 2) 7.4) 7.9) 4.8) 4. 8/44. 4/15. 6] 5. 6/29. 4/26. 1:12. 9 
Golden Rain__-_-_-- 1) 9493|-_ ER /L LE OL C Ee peee se SE AT AG | GF Sh Sh aloss OlLGrrd| ei. Ol sepa onee tae) 
incon ss Bes 58 738) ele one eo eke alle Le OL.. 2160. 8100s 41 Ovni Dit |e es) ea eed cos ee ees 
Swedish Select____- | 134162. 5/50. 7/29. 4/22. 3/30. 2/27. 5/48. 769. 4 10. 5| 9. 2] 2.7) 4. 3147. 9)15. 9] 9. 5/29, 4/25. 1]14. 3 

LATE | | 

White Tartar_____. | 300/19, 7|-...|.L.. _..-|23. 4]23, 7143. 1/65.0| 0.7) 4.1] 3.4) 2. 1/37. 1) 9.4) 3.0)....119.8) 8.5 
| | 
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Table 21 shows that good yields of oats were obtained from the 
early varieties in 1908, 1909, 1910, 1912, 1914, 1915, and 1920. 
Fair yields were produced in 1913, 
1921, and 1922 and poor yields or 
failures resulted in the other years. 
In 1909, 1911, 1918, and 1920 the 
midseason and late varieties were 
somewhat favored by late rains 
and produced higher yields than 
the early varieties. 

In most years when the rainfall 
was low the early varieties out- 
yielded the later ones. The Kher- 
son (C. J. No. 459) has produced 
the highest average acre yield, 
33.2 bushels, during the 15-year 
period. This is the only early 
oat grown throughout the entire 
period. The average date of ma- 
turity is July 17, the average height 
28 inches, average bushel weight 
31 pounds, and average acre yield 
of straw 1,295 pounds. A panicle 
and spikelets of Kherson oats are 
shown in Figure 18. 

Two midseason varieties grown 
in all years, Swedish Select and 
Colorado No. 37, yielded about 
4 bushels less. They headed and 
matured 10 to 12 days later than 
Kherson and averaged 3 inches 
taller. The bushel weight was 33 
pounds, as compared with 31 
pounds for Kherson. The yield of 
straw was considerably greater 
than that of Kherson, being 1,578 
pounds to the acre for Colorado 
No. 37 and 1,616 pounds for 
Swedish Select. The greater 
height and higher yield of straw 
produced by these varieties about 
equalize the 4-bushel advantage 
in yield of grain in favor of Kher- 
son. The average yields of the 
three varieties grown during the 
15-year period are shown graphic- 
ally in Figure 19. 

Colburt (C. I. No. 2019), a se- 
lection from Burt, has produced 
ae yields during the 11 years it 
as been grown in plats. It ranks 

next to Kherson in yield during 

Fic. 18.—Panicle and spikelets of the Kherson 
oat, the leading variety at the Akron Field 
Station 

this period. This selection is unlike most Burt strains, in that the 
kernels are brown or black in color and the strain breeds compar- 
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atively true. Albion (lowa No. 103), a white selection from Kher- 
son, has yielded fairly well during the period it has been included. 
The earlier varieties have been able to outyield the later varieties 
because of their ability to escape drought. The extreme earliness 
of certain selections from Burt and some of the most recent introduc- 

tions, such as Ful- 
25.30 35 ghum and Kanota, 

may give them ex- 

ACRE KIELD 1M BUSHELS 
Qo a 40 15 20 

FAALY: . : 
HHERSON ceptional value in 

pees this section. 
COLORADO Table 22 shows 

iit the yields of the 
SWEDISH | oat varieties grown 
SELECT during the 6-year 

period from 1917 to 
Fic. 19.—Average acre yields of three varieties of oats grown at the 9 

Akron Field Station during the 15-year period, 1908-1922, inclusive 1922 on fallow and 

on cornland. These 
data show that Albion has outyielded all other varieties during this 
period. Table 23 shows the average data recorded on dates of head- 
ing and maturity, height, bushel weight, and yields of grain and 
straw for the seven varieties of oats which were grown during the 
6-year period. 

TABLE 22.—Yields of seven oat varieties grown on fallow and on cornland at the 
Akron Field Station, 1917-1922, inclusive 

Acre yield (bushels) 

Group and variety cea Fallow Cornland 

| | | 
= = : | A ver- a Ceres | Aver- 
7 2 2 22! 7| 2 21/1922) 19171918 1919'1920 1921)192 age 191 1918 191919 0 1921/19 | age 

| 

| 

aoe | | 

Early: | | 
Albion (Iowa No. 103) ___ 729/26. 2}11. 9)16. 4'32. 4/29. 3/30.3) 24. 4/21.8) 4.5) 8. 2/30. 4/19. 9/17. 3 17.0 
Colburt (Burt selection)_ 2019}18. 2) 7. 8:14. 4:32. 4/34. 5/35. 9) 23.9, 9.6) 3.9) 4. 3/31. 6/26. 4/20. 6 16. 1 
Kehersons 3 22 ae ee 459/16. 4; 7. 4)17. 0:39. 1/30. 3|29. 6] 23. 3/12. 9) 4.9) 5. 4/39. 3/19. 2/21. 9 17.3 

Midseason: | 
Colorado No? 37 619) 9.9) 8.0) 8. 9/48. 4/18. 5] 7.4) 16.9} 5. 8| 1.7) . 6/40. 4/12. 8) 3. 9) 10.9 
Golden: Rain == 493)11. 3) 7.6) 6. 2/55. 6)18. 9) 7.3 17. 8} 3.9] 3.1) .4/50.4/14. 5) 6.8 13. 2 

aa Swedish Select___..._.__- 134!11. 3} 3.3) 7. 0/47. 0/20. 1/12. 5 16.9) 7.2) 2.1) .6/48. 8/11. 8} 6. 6) 12.9 
ate: | 

Wihitesrartar-—-- oes 300) 4.9) 5.2) 3.5,.34.0)11. 9) 41 10. 6} 3.3) 1.6 640.2 6.9) 1.9 9.1 

Colburt, the Burt selection made at the Akron Field Station, 
headed only about two days earlier than Kherson and the white 
selection from Kherson known as Albion, but matured nearly a week 
earlier. The midseason and late varieties headed a week to 10 days 
later than Kherson and matured 10 days to 2 weeks later. The 
maturity of the later varieties was hastened in some years by dry 
weather. The previous treatment of the land made no appreciable 
difference in the dates of heading and ripening, but all varieties 
grew taller on fallow than on cornland. The difference in height 
was more marked in the midseason and late than in the early varie- 
ties. Yields of both grain and straw were heavier on fallow than on 
cornland. In this six-year period Albion produced practically as 
much straw as any of the later varieties, materially exceeding Kherson 
in this respect. 
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In the fall of 1907 a plat of Boswell winter oats was sown at Akron. 
Although the winter survival was low, the plat yielded at the rate 
of 15.7 bushels per acre. The variety has been sown five other 
years, but each time the plants have entirely winterkilled. 

TABLE 23.—Average agronomic data recorded on seven varieties of oats grown on 
fallow and on cornland at the Akron Field Station, 1917-1922, inclusive 

Dates of— | Acre yield 
| | 

Group and variety Bow ipEleigney |esne! - 
| “Y°: | Heading | Maturity’ ler | Grain | Straw 

GROWN ON FALLOW | | 
Early: Inches | Pounds | Bushels | Pounds 

Albion (Iowa No. 103) -_--------- | 729 | June 23 | July 16 | 28 | 31 |- 24.4 | 1, 350 
Colburt (Burt selection)________ 2019 | June 21 | July 10 | 2A | 33 | 23.9 1, 291 
kihersoneess yecese — Sy Eee eae 459 | June 24} July 16 | 27 30 | PB 1, 060 

Midseason: | 
@oloradogNGra (ene 619 | June 30| July 28 | 30 30 | 16.9 | 1, 326 
(Guo Teena a ee 493 | July 5} July 29 | 32 35 | 17.8 | 1, 368 

soyedeh SCC: Cbs 28 ee ae | 134°) July 2) duly 27 | 30 32 16.9 1, 156 
ate: | | 

Wihiter Rartarst. iam) Joril gi | 300| July 3] Aug. 1 | 31 32 10265) .02 la2itn 
| | 

GROWN ON CORNLAND | | | 
Early: | | | | 

Albion (Lowa No. 103)-__--.---- 729 | June 23} July 16 | PAB, | 30 17.0 | 922 
Colburt (Burt selection)________ | 2019 | June 21) July 10 | 23 32 16.1 | 883 
Reb eTSGree es Ae See Sag | 459 | June 24] July 16 | 25 30 17.3 838 

Midseason | | | 
C@oloradopNons (42 ae 619 | June 30! | July 26 | 23 28 10.9 | 733 
GoldengRiainvaiyat eae eaters 493 | July 11} July 29 ! 25 32 183% 792 

:, es SGIINGE sew Sais aid Belicia _ 134 | June 30!) July 27 | 25 33 12.9 | 676 
ate: | | 

Wihtiteg manta 2) ema) ius et 1 - 300 July 6!/ July 31 | 25 | 32 9.1 2912 

1 In some years these varieties did not head fully. 2 Large yields due to presence of many weeds. 

RATE-OF-SEEDING EXPERIMENTS 

Rate-of-seeding experiments with oats were conducted during 
nine seasons. Good yields were obtained in 1912, 1914, and 1915. 
Fair yields were obtained in 1913 and poor yields or failures resulted 
in 1911, 1916, 1917, 1918, and 1919. The rates of seeding varied by 
1-peck intervals from 2 to 6 pecks, but only four different rates were 
sown during all of the years. The variety used in the experiments 
was Kherson (C. I. No. 459). The yields obtained are shown in 
Table 24. The highest average yields were obtained from sowing 
the oats at the rate of 6 pecks per acre, with slight gradual decreases 
from sowing at lower rates. The difference in average yield from 
the 3-peck and 6- peck rates during the eight-year period from 1912 
to 1919, inclusive, was only 2.7 bushels to the acre. 

TaBLE 24.—Yields obtained in a rate-of-seeding experiment with Kherson oats 
grown ai the Akron Field Station, 1911-1919, inclusive 

Acre yield (bushels) 

Rate of seeding | | | | | pg ce reeees 
| 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 |——_— 

| | | | | | 1911 to | 1912 to 
| | 1919 | 1919 

x eS <a 
© IDEAS SEE Oo ea Sao eas a dice (EE a (a Buenaeeee | pe a it jpaseee be eae ee eee ae [sacs ee 
RCCKSS oat Sn 6.9 | 46.9 | 30.0 | 74.4 | 85.0 | 11.5] 16.2] 5.5 | 10.6 | 31.9 35. 0 
panreu ices ff fas 228 Sk 10.6 | 61 7 | 23.1 | 71.8 | 86.9 | 15.6 | 19.5 | 6.4] 13.9] 34.4 37.4 
Mpteulss_citevne On beh 13.1 | 40.0 | 40.6 | 84.4 | 87.5 | 16.8 | 23.0| 6.1/| 11.2| 35.9 38. 7 
(5, (DOCS oe ae a 13.7 | 71.9 | 25.0 | 65.0 | 90.0 | 19.5 | 24.3] 7.7 | 13.2| 36.7 39. | 
J LOGS ee Sauer Ren en 71.9 | 18.2 | 73.8 | 90.6 | 20.2 | 25.3 | 6.4) 14.0 |.______. 40. | 
7 FUELS pee sage he ep YFP de ae (es | feces ame Ee ee eee 7.9 | 14.0 | a eee nts ees 
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Table 25 shows the average dates of heading and ripening, the 
height, bushel weight, and acre yields in pounds of straw and bushels 
of grain in the rate-of-seeding experiment. Increase in the seeding 
rate resulted in earlier heading and maturity. The height of plant 
and the bushel weight did not vary appreciably with the seeding rate. 
The acre yield of straw varied inversely with the rate of seeding. 
This may be partly accounted for by the presence of numerous weeds 
in the plats sown at the lower rates. The yields of grain increased’ 
with the increased rates of seeding and indicate clearly that the 
heavier seeding rates of 4 to 6 pecks per acre are better than seeding 
rates of 2 and 3 pecks per acre. 

TaBLE 25.—Average agronomic data recorded on Kherson oats grown in a rate-of- 
seeding experiment at the Akron Field Station, 1911-1919, inclusive 

Dates of— Acre yield 

Bushel | 
Rate of seeding Height weight 

Heading Maturity) | Grain! Straw 

Inches | Pounds | Bushels Pounds 
| 

DRC CK SURF LS Re Gee 2s ee June 27 July 19 28 | 29 35.0 | 1, 651 
BDO CKS: 228 see Es I Se i ea ee [es dO seed Oe 29 | 29 | 37.4 1, 613 
ASDECKS Eero ee see ete park Se bee ee ah June 26° |-2-do_=_- 29 | 29 | 38.7 1, 522 
Li. 1 CYS Gla is A A ae ra een ae Ped Ose | July 18 28 | 30 | 39.6 1,472 
GADCCKS)2 Eitri se . Sac os pe e e e June 27 lea eee 28 | 30 40. 1 1, 460 

1 Average for the 8-year period from 1912 to 1919, inclusive. 
2 Average for the 8-year period from 1912 to 1919; not sown at this rate in 1911. 

NURSERY EXPERIMENTS 

The growing of head selections of oats was begun in 1908 and has 
been continued almost every year since. The most promising 
selection so far made at Akron, which is grown to any extent, is one 
from Burt (C. I. No. 293). This selection, No. 293-6—-09, made by 
Wilson G. Shelley, has now been named “ Colburt” (C. I. No. 2019). 
It has brown to black Kernels, is of the satwva type, breeds compara- 
tively true, and has yielded: next to Kherson over the 11-year 
period from 1912 to 1922, inclusive. Several hundred selections of 
Burt and Kherson oats are now being grown in nursery rows and 
selection plats. Some of these selections appear to be especially 
promising. 

EXPERIMENTS WITH BARLEY 

The acre yields of the best varieties of barley have been greater 
than those of any of the other cereals grown for long periods. Most 
of the barley varieties mature slightly earlier than oats or wheat, 
which permits sowing the crop at a later date. Barley grown in 
this district is used exclusively as a feed crop and is mostly fed on 
the farms where grown. Its market value is therefore of minor 
importance. 

Winter barley has been sown several years, but has never survived 
the winter sufficiently well to justify growing it. 

VARIETAL EXPERIMENTS 

Since 1908, 30 varieties and strains of spring barley have been 
grown in the varietal experiments. Only three varieties were grown 
during the entire period; eight varieties were grown continuously 
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during the six years from 1917 to 1922, inclusive. The yields of all 
varieties are shown in Table 26, except those of 7 varieties grown 
during only one or two years previous to 1917. Yields of these 
varieties were re- 
portedin Department 
Bulletin 402. Table 
27 presents the yields 
of the eight varieties 
erown on fallow and 
on cornland during 
the six-year period 
frome lO tor 1922, 
inclusive. Average 
agronomic data on 
these varieties are 
shown in Table 28. 
Average yields of the 
three varieties grown 

r AGRE FIELD /N BUSHELS 
Q oI 70 /5 20 22. JO 

6AOW HULLED. 
COAST 
C.L.NO. 6290 

CHOW NAKED. 
NEFAL 
C.L.NO SIS 

Fic. 20.—Average acre yields of three varieties of barley grown 
at the Akron Field Station during the 15-year period, 1908-1922, 
inclusive 

during the entire 15-year period are shown 
graphically in Figure 20. 

TaBLE 26.—Yields of varieties of spring barley grown at the Akron Field Station, 
1908-1922, inclusive } 

Acre yield (bushels) 

Group and variety e a 

1908 

| | | Average 

1909}1910/1911)1912)1913)1914 1915) 1916/1917 1918)1919)1920 1921) 1922 

2-rowed hulled: 
Blackhuliz === 878/25. 4 

Doe east 2087) meee 
jelgianog\ Sse ee i 

DOSE wea L 203/34. 2 
Hannehen-___--___- 531/47. 8 

(9 Ps ache a ae 602)=-=_ 
Ornelas eae ees Bails 

1D) Obes seaee ih PANTO) 
IRTIMPpS Esse ee oa ee 
White Smyrna____| 195|____ 
Qe ee 658)___- 

iD) Ome ee 2080) ___- 
DOr see. ees 2642)|_-_- 

2-rowed naked: 
Bit teens ae 2709)____ 

6-rowed hulled: | 
(CORR) tae sebe ies 690 38. 6 
Horsiord= | 87731.9 
Manchuria._____-_- 3 244)____ 
Nakano Wase___-_- have 
Composite_______- 1 7/ eeaes 

6-rowed naked: | 
Himalayan ==. = 2620/25" 
Nepale es = 225s 2 595 25. 1 

20. 1/23, 8} 5. 8/26. 6/25. 4/42. 9/77. 1/19. 7/19. 911. 0/12. 9/14. 5)16. 2)27. 1/24. 616.9 9 | 
as | | oss De, | ee a | peed | eee lls cee eee Sees 

° 5 =} = - | \- 

ee eee |e eee eee eee Pree 20 SONG 122i OG, Lil7. di 2ds. Olsen Lae 4 
oes See ZT DISDEO(20) 41208480 60 (19 af ot ee eres |e ae eee aes 
pee Peer Gomtl al ull 78a | Onc \eee = (so eees meen eee | |e al ee [yaS2 
boee|-22_|22-|---2|22-_|--_-|86, 0)23, 9117, 1)13. 7|10. 328. 5|18. 2126. 2-119. 0 

Bee aE eelo7e Forse. | | 94g Susi. 5118: 9|15 11.8) 2 ltt. 5 
| | | | | 

32. 8.25. 6/16. 7/38. 5/22. 5.59. 3/79. 1/20. 8/17. 8| 8. 1/10. 2/28. 0120. 8.22. 7.29. 4|17. 9 
22, 3121.2) 7.9130. 0/16. 5124. 0|__--| 8.8/11.1) 5.2! 6. 6/17. 0116. 8116. 4|____/12.2 
21. 5/18. 4/15. 2/34. 6/25. 4/40. 0)_--_)----|----|----|----|----|----|----|---- a 

siege | aries [ated coord rere [ese ldesi ais ay): Hain oie 

Previous to 1917 the barley plats were grown largely on fallow. Beginning in 1917 the varieties have 
been grown in duplicate plats on fallow and on cornland. 

2 Yields computed at 48 pounds per bushel, as for hulled varieties. 
8 Reported under C. I. No. 642 in U.S. Dept. of Agr. Bul. 402. 

High yields of barley were obtained in 1908, 1909, 1910, 1912, 
1914, and 1915 (Table 26). Fair yields were harvested of the better 
varieties in 1913, 1916, 1920, 1921, and 1922. During the other 
seasons the yields were small or almost complete failures resulted. 
The fluctuations in yield have resulted from differences in seasonal 
precipitation. 
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Awned barleys have outyielded both awnless and hooded varieties. 
The highest yielders include both six-rowed and two-rowed varieties. 
Coast has been the best yielder among the six-rowed varieties, and 
Smyrna (C. I. No. 2642) has been the highest yielding two-rowed 
sort grown during five or more years. The earliness of these varieties 
has enabled them to escape drought injury to a considerable extent 
and consequently they have yielded well: In seasons of favorable 

FIG. 21.—Spikes of varieties of barley grown at the Akron Field Station: 1, White Smyrna; 2, Hannchen; 
3, Coast; 4, Nepal; 5, Himalaya 

rainfall, late varieties have sometimes produced the best yields. 
For example, Orel yielded best in 1920. Heads of White Smyrna, 
Hannchen, Coast, Nepal, and Himalaya barleys are shown in Figure 
74) Be 
Among the two-rowed varieties, Blackhull has been grown in all 

years, but has not yielded so well as several strains of W hite Smyrna 
and Hannchen. The Coast variety has averaged higher in yield 
than any of the other varieties grown in all years. The Orel variety 

inp 
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yielded well in some seasons of exceptional rainfall but not especially 
well in less favorable years. Horsford and Manchuria are apparently 
too late for best results at Akron. 

The yields of the naked varieties, Nepal, Baku, and Himalaya, 
have been less than those of the hulled varieties. Baku has yielded 
nearly as well as several of the hulled varieties in some seasons, 
though not so well as the best hulled sorts. Nepal is not early 
enough to be of value, and Himalaya has been grown for too short 
a time to determine its worth. 

The highest acre yield on fallow during the 6-year period from 
1917 to 1922, inclusive, 22 bushels, was produced by Smyrna (C. I. 
No. 2642) (Table 27). White Smyrna (C. I. No. 195) and Coast, 
a six-rowed barley, produced slightly lower yields. On cornland the 
yields have averaged considerably lower, the highest, 16.1 bushels, 
being produced by White Smyrna (C. I. No. 195.) The average 
yields of Smyrna (C. I. No. 2642) and Coast, however, were less than 
a half bushel lower than that of C. I. No. 195. 

TaBLE 27.—Yields of eight barley varieties grown on fallow and on cornland at 
the Akron Field Station, 1917-1922, inclusive 

Acre yield (bushels) 

Group and variety | rae Fallow | Cornland 

> M 
| | { 

| | | | | 
| __|1917|1918|1919/1920 1921 1922) AYE" |1917/1918 1919|1920|1921 1922] Aer 

| a Nees Shee 
| | 

2-rowed hulled: | | | | } | 
Blackhull._-_________- | 78/21. 2/14. 7|18. 4|15.014.831.8} 19. 3/18. 6] 7.3) 7.414.017. 722.4 14.6 
Orbs so - heions 351/16. 2| 6.8/14. 5/38.813.817.3| 17.913.5| 8.3 4.9/36.2/16. 0111.5) 15.1 
Smyrna Ok boric 2642/20. 1/18, 513. 0129.3 18.632.3| 22.014.0| 8.9 7.526. 7|17.820.1| 15.8 
White Smyrna ____ | 195/23. 9|15. 3/15. 4/23.218.6.27.8)  20.7/15.2) 9.1 6.6/29. 1/16. 8119.5) 16.1 

2-rowed naked: | | | | | 
1S aa Cat eee i 709)11. 8| 7. 512. 3/19.315.114.8| 13.5) 6.5| 4.2) 4.8/18.6|15.1| 8.9] 9.7 

6-rowed hulled: | | | | 
Consett or | 69018. 6| 8.7) 9.3/32.321.929.9] 20.1116. 9) 7.5110. 9/23. 7/19. 7/15.6) 15.7 
Horstord! 2002214175 3 | 877 11.8] 4.7| 8.5/18.716.420.3}  13.4/10.2) 5.8) 4. 7|15.3)17.212.5| 11.0 

6-rowed naked: | I aal gan | 
Cpa eee $95 9.1] 3.1) 9.716.717.0156] 11.9 5.3, 2.9 4.7228 9.610.4 9.3 

1 Yields computed at 48 pounds per bushel. 

The average agronomic data recorded on the eight varieties of 
barley grown on fallow and on cornland (Table 28) show that the 
Horsford, Nepal, and Orel varieties head and ripen later than the 
Coast, Blackhull, Baku, and White Smyrna. The White Smyrna 
strains are shorter than the other varieties, but exceed some of them 
in total yield of straw. The varieties headed and matured at about 
the same time on fallow as on cornland but averaged 2 to 3 inches 
taller. The bushel weight of most varieties was nearly the same in 
the crops grown on the two soil treatments; but the naked varieties 
showed a much heavier bushel weight on fallow, and the reverse was 
true of Coast. Yields of grain and of straw averaged considerably 
higher on fallow. 
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TABLE 28.—Average agronomic data recorded on eight varieties of barley grown on 
fallow and on cornland at the Akron Field Station, 1917-1922, inclusive 

Dates of— | | Acre yield 

Gr nd variet C.1. | tei Bushel 
cuplandivanety, No. | | Height weight 

| Heading | Maturity Grain Straw 

GROWN ON FALLOW | 

2-rowed hulled: Inches | Pounds | Bushels | Pounds 
Blackness: les ee ee ' $78 | June 15) July 12 25 45 19.3 1, 338 
Ores er ee ee es oe ee eas 351 | June 27 | July 21 25 45 | 17.9 1, 534 
LVN ese ee eee eae 2642 | June 23) July 14 BY || 7 43 | 22.0 1, 388 
\iiov Sheonpeayye | ee te ee 195 | June 24 |_..do___-- 22 44 20.7 1, 321 

2-rowed naked: 
Baki sss a ee Be 709 | June 23 |-_-do--..- 23 54 | 13.5 1, 587 

6-rowed hulled: 
Coasts eo eS ae cee 690 | June 22| July 15 27 34 20. 1 1, 422 
IT OTS! On sees ee eee 877 | June 25) July 17 29 37 13.4 1, 147 

6-rowed naked: 
Nepal ae we ue Pant see ie ea 595 | June 26 | July 19 | 25 57 11.9 | 1, 422 

GROWN ON CORNLAND | 

2-rowed hulled: 
Blackhulleso8. see oh eee 878 | June 18 | July 12 22 44 14.6 1, 012 
Orel asa ke Soc Sa ae Oe 351 | June 28/ July 21 23 45 15.1 1, 145 
SIMVEN Ase ee eee 2642 | June 24 | July 14 20 43 15.8 908 
WihiteySmiyrn aes sea ee IANS). | Abba 253. eo) 20 43 16.0 997 

2-rowed naked: 
1BYF Yap ela ae ae ee ee eee eS 709 | June 24 |..-do__-_.- 20 50 9.7 972 

6-rowed hulled: 
Goast= or ee es. Si Sa a 690 | June 23 | July 15 24 37 | 15.7 851 
Or stond esses ee ee eee 877 | June 25; July 17 26 38 | 10.9 828 

6-rowed naked: | 
INepaliisae sor Se roe 595 | June 27 | July 19 22 54 9.3 968 

1 Yields computed at 48 pounds per bushel. 

NURSERY EXPERIMENTS 

The nursery experiments with barley have consisted of tests of 
varieties and of _pure-line selections. Several hundred selections 
have been grown in the nursery. A few promising strains have been 
isolated and have been grown in plats, and a number of other good 
selections have been increased in the nursery until sufficient seed is 
now available for sowing in plats. 

EXPERIMENTS WITH MINOR CROPS 

The crops of minor importance which have been included in experi- 
ments at Akron are rye, emmer, spelt, proso, flax, buckwheat, and 
grain sorghum. ‘The experiments with these crops, with the excep- 
tion of proso and grain sorghum, have not been extensive. The work 
with grain sorghum at present exceeds that with all the other crops 
named in this paragraph. 

WINTER RYE 

Winter rye is considered much more valuable in this district than 
spring rye, emmer, or spelt. Winter rye was first grown at the 
station 1 1914. Giant Winter (C. I. No. 30) was the only variety 
erown until 1920, when Rosen rye was introduced. Good yields of 
rye were obtained in 1914, 1915, 1916, 1917, and 1922. Foir yields 
were obtained in 1920 and 1921 anda poor yield in 1918. The yields 
of rye on fallow and on cornland are compared with the yields of 
other cereals in Table 33, and also eaaieslle in Figure 29. 
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Rye has yielded less than winter wheat but more than spring wheat. 
However, it is hardier and more certain than winter wheat, especially 
on the more sandy soils of this section, and can be sown later. The 
real place for rye in the district in which the station is located is 

_ apparently as a pasture and hay crop. Asa pasture crop it now holds 
first place among sown crops. Table 29 shows the yields of the 
varieties of rye grown from 1914 to 1922, inclusive. 

TaBLE 29.—Yields of winter and of spring rye and emmer grown at the Akron Field 
Station during all or part of the 15-year period, 1908-1922, inclusive } 

Acre yield (bushels) 

Crop and Chl: | | | Average 

variety No. | | | 

1908 1909)1910)1911}1912)1913)1914/1915/1916|1917|1918) 1920 |1921) 1922 | 
1908 | 1914 1920 
to | to | to 

| | 1922 2 | 19222 |1922 

Winter rye: | | | | 

Gmisapnnt 
| | 

Wintens5 |e 230\525 PLease es |e 25 Ol2 7H 212104 1799 Rata loedil554 | emlGlies << Sisl7a17)140.9 
GSC Tews | ee See Bar ho oes | eee | Ee Seo HEee| Sees Bee Seas eonaPOrss Oe O) ile Wig eee 19. 6 

Spring rye: | | | | 
Gaviancery) sik 28-2 [eer ay aie ees al eis ne elo odes 2 | ee i ee es eo Os Olan oy 2G earns eee ones 7) 

Winter emmer: | | | | 
Blanc sk: | | | | 

VVALIUG OLS | LSS (il dare ee eaees | DAI I eseres tl Ag Oli. 6 | One | ee | | | ee | ees aa | Se |e |e sec [eee 
Buffum | | | | 
Improved) 3331|____|___- eer eer el | Say AGRA SONS | ees eae ia 2 ar |e ahh IEA | lesa a |b- Seat fare a aE 

Spring emmer: | | | | 
Vernal ; | | 
(White | | | | | 
Spring) -_| 1524|26. 2 37. 7/31. 0/20. 3/38. 1/15. 9)20. 6/70. 0/13. 6/14. 2) 4.6) 42.5! 6.3 Omi 25: 0} 22. 619.3 

Khapli———- A013 eles ce EE Pie re arn eee aac i ee P71) 166 nae 

1 Grown mostly on fallow previous to 1917; in 1917 and succeeding years duplicate plats were grown on 
fallow and on cornland. Norye or emmer was sown in the fall of 1918. Yields of rye computed at 56 pounds 
to the bushel and of emmer .at 32 pounds. 

21919 excepted. 
3 One plat grown on fallow, none on cornland. 

SPRING RYE 

Only one variety of spring rye has been grown at Akron. Seed was 
obtained in 1920 from a farmer in the vicinity of the station and the 
variety has been called ‘‘ Vance,” after him, as the varietal name was 
unknown. ‘The variety has not yielded so well as winter rye or spring 
wheat and has little to recommend it as a grain crop in this district. 
As a pasture crop it might prove of value for seeding where winter 
rye has failed. The yields obtained are shown in Table 29. 

WINTER EMMER 

Winter emmer has been grown in both plat and nursery experi- 
ments. Black Winter (C. I. No. 2337) was grown in plats in 1908, 
1910, 1911, 1912, 1913, and 1914. Buffum Improved Black Winter 
(C. I. No. 3331), very similar to Black Winter emmer, was grown in 
plats in 1913 and 1914. Winter emmer has produced very low yields, 
as it lacked hardiness, and since 1914 has not been grown in the 
experiments. Owing to its lack of winter hardiness and its low 
market and feeding value, winter emmer has nothing to recommend 
it for extensive growing in this district. 
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SPRING EMMER 

One variety of spring emmer, Vernal (White Spring; C. I. No. 
1524), has been grown each year since 1908. A second variety of 
spring emmer, Khapli (C. I. No. 4013), was grown in 1916, 1921, 
and. 1922. The highest yield obtained from Vernal was 70 bushels 
in 1915. Khapli is earlier in maturing than Vernal, possibly escapes 
drought better, and under severe conditions sometimes yields a little 
more. Emmer is often seriously injured by drought, and under the 
conditions at Akron it yields much less than the better varieties of 
barley and oats. Annual and average yields of both winter and spring 
varieties of emmer are shown in Table 29. 

SPELT 

Two varieties of spelt were sown in the nursery in the spring of 
1920. These were Alstroum and Servian (C. I. No. 1724). Weather 
conditions were exceptionally favorable, but the spelt grew so poorly 
that no yield data were obtained. Spelt appears to be inferior to 
emmer at Akron. 

PROSO 

Proso,®° commonly called hog millet or broomcorn millet, and some- 
times known as hershey, has been given a comparatively thorough 
test. Considerable time and space have been devoted to the growing 
of the crop, both in plats and nursery rows, but no continuous plat 
experiments have been conducted. Plat experiments were sown in 
1909 and from 1912 to 1922, inclusive. Good yields were obtained 
from the better varieties in 1914, 1915, 1917, and 1918; fair crops were 
harvested in 1909, 1912, 1916, and 1922; but in 1913, 1919, and 1920 
the crop failed to compete successfully with the weeds and was 
plowed under. 

The best adapted varieties under the conditions in the vicinity of 
Akron apparently are Black Voronezh (C. I. No. 16), Red Turghai 
(C. I..No. 31), and Tambov (C. I. No. 13). These varieties have 
been grown for at least five years and have produced good yields in 
most of the years grown. In favorable seasons excellent yields of 
proso are often obtained at Akron. The highest yield harvested 
was at the rate of 38.3 bushels to the acre from a plat of Tamboy 
in 1915. Aere yields of 18 to 20 bushels have been common. 

Proso seems to be well adapted to the district in which the station 
is located, but the market demand for it 1s so uncertain as to make 
inadvisable the extensive growing of the crop for seed. For hay it is 
inferior to the millets of the Siberian type and, except as a catch crop, 
proso can not be recommended. 

FLAX 

Flax has been sown in 9 of the 15 years during which experiments 
have been conducted. In 1911, 1914, and 1915 the crop failed. The 
highest yield recorded was 13.1 bushels per acre in 1912. The Russian 
variety was grown throughout an eight-year period and other varieties 
for shorter periods. No variety proved superior to Russian, which 
produced an eight-year average yield of only 4.4 bushels per acre. 
After 1916 seeding of flax was discontinued. Most of the seedings of 
flax were made late in May. Better results might possibly have been 
obtained had the crop been sown at an earlier date. 

10 For more complete information on this crop, see Martin, John H., Proso, or hog millet. U.S. Dept, 
Agr., Farmers’ Bul. 1162, 15 p., 4 fig. 1920. 

ai 
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BUCKWHEAT 

Buckwheat was sown each year for about 10 years. In 1908, 1909, 
1912, and 1917 fair yields were obtained, and in 1910 and 1913 lhght 
crops were harvested, but in all of the other years in which buck- 
wheat was sown it proved a failure. The highest yielding variety 
was Mountain (C. I. No. 31), which produced a yield of 1,712 pounds 
to the acre in 1912. Buckwheat has little promise for this district, 
because of the danger of injury from drought. 

Fic. 22.—Heads of selections of Dawn kafir (A and B) and Freed sorghum (C) grown at the Akron Field 
Station 

GRAIN SORGHUM 

Grain sorghums have been grown in field plats for 12 years. On 
account of the short growing season and cool nights, most varieties 
of grain sorghums fail. Manchu Brown kaoliang (C. I. No. 328), is 
the only variety which has consistently escaped frost. The highest 
yield from this variety was 24.1 bushels in 1916; the lowest, 3.4 
bushels, was produced in 1919 when the stand was reduced by a late 
spring frost. The twelve-year average yield has been 13.4 bushels. 
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Several selections have been made from Dawn kafir, some of which 
give promise of maturing nearly as early as the Manchu Brown 
kaohang and have the advantage of shorter, stronger, and leafier stalks — 
and white kernels. Figure 22 shows heads of Dawn kafir and Freed 
sorghum selections grown at Akron. 

Because some of the sor gos (saccharine sorghums) produce nearly 
as much seed as kaohang and kafir and at the same time yield more 
forage, no grain sorghums can now be generally recommended to 
farmers of the district. Farther south and east, milo, kafir, and 
feterita are well adapted. 

EXPERIMENTS WITH CORN 

Experiments with corn have been conducted during the past 10 
years. The earlier results have been reported." Detailed data are 
available for only three years, 1920 to 1922, inclusive. The writer, 
working independently, started corn- -improvement studies at Akron 
in 1918. In 1920, 1921, and 1922 the improvement experiments were 
conducted as a cooperative project with the Office of Dry-Land Agri- 
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Fic. 23.—Average acre yields of five varieties of corn grown at the Akron Field Station in 1921 and 1922 

culture Investigations. The corn varietal experiments, however, have 
been conducted as a project of the Office of Cereal Investigations 
during the past three years. 

VARIETAL EXPERIMENTS 

The yields obtained in the varietal experiments with corn in 1920, 
1921, and 1922 are shown in Table 30. Figure 23 presents gr aphically 
the yields of the varieties of corn grown in 1921 and 19: 32. In all, 
15 strains have been grown in the varietal experiments during one or 
more of the past three years. The corn varietal plats of 1921 were 
located on fallow and those of 1920 and 1922 on soil which had been 
cropped the previous season. The data presented in Table 30 show 
Fulton Yellow and Swadley to be the best yielding varieties grown 
for three years. Akron White has produced excellent yields during 
the two years it has been included in the varietal experiment. Fulton 
Yellow, which is a new variety in this section, appears to be among 
the best of the yellow strains. 

The yields obtained in these experiments have been higher than 
may reasonably be expected under field conditions me this district, 
owing to the favorable corn years of 1920 and 1922 and the fact 
that the corn plats were planted on fallow in 1921. Corn not planted 
on fallow in 1921 at Akron yielded very poorly. 

ll Zook, L. L. ‘Tests of corn varieties on the Great Plains. U.S. Dept. Agr. Bul. 307, p. 16,17. 1915. 
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Fic. 24.—Ear of Akron White corn, a selection 
from Swadley developed at the Akron Field 
Station. (Natural size) 

o3 
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Akron White, which is a selection developed from Swadley, a 
white-capped yellowish variety, has yielded best among the white 
varieties, while Fulton Yellow has given the best yields among the 
yellow varieties. Minnesota No. 13 is considered one of the best 

Fic. 25.—View of the corn-breeding plat at the Akron Field Station in 1922 

varieties grown commercially in the section surrounding Akron, 
although it did not produce a large yield compared with Akron 
White in the one year it was included in the varietal experiment. A 
representative ear of Akron White grown at Akron is shown in 
Figure 24. White Cap, a white-capped red variety, similar to Colby 

Fic. 26.—Corn near the Akron Field Station planted in rows 314 feet apart. Contrast with Figure 27 

Bloody Butcher, produced a very good yield in 1922 and is popular 
with many farmers in the section. 

Figure 25 shows the corn-breeding plat in 1922. Methods of 
planting corn used in northeastern Colorado are illustrated in Fig- 
ures 26 and 27. 
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TaBLE 30.— Yields of corn varieties grown at the Akron Field Station in one or more 
of the three years, 1920, 1921, and 1922 

Acre yield (bushels) 

Class and variety | | Average 

1920 | 1921 | 1922 : 
| | 1920 to 1922 | 1921 and 1922 

White dent: | | 
INTO WV Ite: 3-92 - eee en ee pe ee ee ae Slee | 37.0 34) °(0)4| wees are ee 34.0 
Silver KU Cae ee eee eee eee ee ee ee ee 36.2 | 29.4 PATE 30. 3 foe 
PSN 10 1 KO Eo Me a ER ie i a i ce ee ae 95.0) | 37.0 | 110.7 34.2 23.9 
NINE VSD Ve ISCOM et ae ee oe Soe Se eee | 38.6 DD ty | Sal a | 30. 6 

Yellow dent: | | 
YATE, SCOR ass SS Ss SOS Ee ae See es S0nf | 2651 25.0 29.6 26.6 
Hilton SViellowa2-s ane eee te coe em ea see Se 46.3 | 33.3 | 25.2 34.9 | 29.3 
VES SVEN 3 INO: S13 23+ epee een caer Ges egrets rent LS ees oe DRANG Rie epee tee |e tan Se 
Ninian NOs Seats = eee eee eee ee er ee seme |e he 2s On Ae ees |e ieee So eee 
(WIS MSs SOSA AVA Ba ae te ee ee ee make eee 21 Oui ORE Ee eto 18.9 
URIS ASClECHIOMA S25 Heats se ee he eS AGS) Passe [SSP papi yt Rae cee 
WigS Sele Chong OS mene meters eer ete ye oe De 31); el eee eet oe eal ho ie ee a pa iE Sc 
WES SClOCHON C20 2atet trese nc ee ne oye kee Si, DN ge gee sete EN NEN a Sr UR | eacaigi ok aaa 

Miscellaneous: | | 
WunifeCd pate weeme el keene ete ey ee ete [ee [ee OTH Om weet eeires =| eh ae ro ees 
INOEEDWeStennb lem tart 2 aie See ee aie i BE pe ee. eae haiti GY 1s] [ete ete a He Se een 
Tete TO Hiia tie ads Se Ce eS Re eee eee eres al | ay ke | EN [20s os“) a ea ee 

Fic. 27.—Corn near the Akron Field Station planted in rows 7 feet apart. Contrast with Figure 26 

CORN IMPROVEMENT 

Corn-improvement studies have been in progress for five years. 
The writer conducted the experiments independently in 1918 and 
1919. In 1920, 1921, and 1922 corn-improvement work was con- 
ducted as a cooperative project between the Offices of Cereal In- 
vestigations and Dry-Land Agriculture Investigations. Starting in 
1922 a definite project was formulated by the Office of Cereal In- 
vestigations for the improvement of corn at Akron, which will be 
continued in the future. Several promising selections of Swadley 
were made by the ear-row method in 1918, 1919, and 1920. The 
most promising of these strains is Akron White, selected in 1917, 
which has outyielded the parent variety by an average of over 10 
bushels per acre during the past five years. Two or three promising 
selections were made in 1919 and several more in 1920 and 1921. 
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In 1921 and 1922, selection of several additional varieties was started 
and some promising strains have been isolated. Selfing and cross- 
fertilization experiments were started in 1921, and this work was in- 
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Fic. 28.—Average acre yields of the leading cereal varieties at the Akron Field Station during the 15-year 
period, 1908-1922, inclusive 

creased in 1922. More corn breeding of this nature is being planned. 
Many corn problems are unsolved in the dry-land areas, “and more 
scientific experiments for their solution are planned. Table 31 shows 
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Fic. 29.—A verage acre yields of the leading cereal varieties when grown at the Akron Field Station on corn- 
land and-on fallow in the five years, 1917, 1918, 1920, 1921, and 1922 

the annual and average yields of Akron White and the parental 
variety, Swadley, during the 5-year period, 1918-1922, inclusive. 

TasBLe 31.—Yields of Akron White and Swadley corn grown at the Akron Field 
Station, 1918-1922, inclusive 

Acre yield (bushels) 

Variety 

1918 | 1919 | 1920 | 1921 | 1922 | Average 

Akron Whites. 2. 92508. Set 2 As tee eae eee ee a ee POG On| tO Cia ROOM Leas y ete 31.0 | 33. 7 
WACO Yee cise. oo meet Sass os ee er 30.2 | 6.4 | 27.0 | 37.0} 110.7 | 22. 3 

1 Very poor stand, owing to injury by ground squirrels. 
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COMPARISON OF GRAIN CROPS 

Comparisons of the acre yields, in pounds, of all cereals at Akron 
are shown in Tables 32 and 33, and graphically in Figures 28 and 29. 
The yields of the most important varieties of each cereal studied for 
the 15-year period from 1908 to 1922, inclusive, are shown in Table 
32. In Table 33 the yields of the better varieties of each cereal on 
fallow and on cornland during the 6-year period from 1917 to 1922, 
inclusive, are presented. The varieties used in these two compari- 
sons differ somewhat. All of the small grains were grown under 
comparable conditions nearly every year, but the varieties of corn, 
grain sorghum, and proso were not grown under conditions which 
were comparable with the small grains. Usually all the small 
orains were grown on the same part of the station in any one year, and 
the preparation of the soil and date of sowing were approximately 
the same for all the spring varieties. 

TaBLE 32.—Yields of the leading varieties of cereals grown at the Akron Field 
Station, 1908-1922, inclusive 

Acre yield (pounds) 

Crop and |C.I. 
variety | No. | | | | 

1908 | 1909 | 1910 |1911 1912 1913/1914 1915 1916/1917 1918) 1919 | 1920 1921! 1922 

Wirth tee: T | | | | | 
wheat: | ae as | | | 

Turkey---| 1571/1, 188 0)1, 770) 7022, 586) 438)1, 5061, 686)1,902} 510)1,104) (@) {1,302 918) 762| 21,170 
Kharkof_-} 1583/1, 158 0}1, 788) 852/2, 250) 996)1, 5601, 752/1, 572/1,014| 738) 21,056; 966) 780) 852) 1,156 

Spring | | | (S55) 
wheat: | | | | | 

IRCuSS=eo 1584/1, 4821, 416) 948) 636 2,136) 630)1,596)1,896) 864) 468) 222)  528/1,014 546 474) 990 
Converse _| 4141) #888) 912) 936) 7261,392) 498)1,380/1,434) 462) 420) 450 666/1, 008) 402) 648) 815 

Spring oats: | | 
Kherson_-| 459)1, 690)1, 059/1, 107) 397 1, 232)1, 155)2, 141/2, 720) 538) 470) 195 358/1, 254) 790! 822) 1, 062 
Swedish | | | | 

Select... 134/2, 00011, 622) 941) 714 966, 880/1, 558 2, 221| 336) 294 86 138)1, 533) 509| 304 940 
} | | Spring | | | 

barley: | 
Coast____- 690/1, 853.1, 574/1, 229, 802 1, 848 1, 080/2, 846/3, 797, 998) 854) 389)  490/1, 344) 998'1, 090) 1, 413 

3 Blackhull | 878)1,219 9651, 142) 278 1, 2771, 219|2, 059.3, 701! 946) 955 528) 619} 696) 7781, 301) 1,179 
pel ns | | | | | 

emmer: | : | | | 
Vernal____| 1524 838 1, 206) 992) 650)1, ae) 509} 659 2,240) 435) 454) 147) 317/1, 360 202) 291 768 

} | | | 

1 No winter-wheat varietal plats sown in fall of 3 Yield of increase field. 
1918. 4 Average yield of similar varieties, Erivan and 

2 1919 not included. Fretes. 

No winter wheat was sown in the varietal experiments in the fall 
of 1918. The only winter wheat yields available for 1919 are those 
of increase fields of Kharkof and Kanred. Including this yield, the 
average production of Kharkof wheat in the 15-year period was 1,156 
pounds, as compared with 990 pounds of Peliss durum wheat and 815 
pounds of Converse, a hard red spring wheat. Excluding 1919 
yields, Turkey winter wheat has averaged 1,170 pounds, Kharkof 
1,163 pounds, Peliss 1,023 pounds, and Converse 825 pounds. 
Kherson oat, an early variety, has averaged 1,062 pounds annually 

during the 15 years, as compared with 940 pounds for Swedish Select, 
a midseason oat. The Kherson oat has produced a greater total 
yield than any spring wheat, but less than the best winter wheats. 

Coast barley has produced an average yield of 1,413 pounds in 
the 15-year period, as compared with 1,179 pounds for Blackhull 
barley. When compared with oats, Coast barley has produced on 
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the average 351 pounds and Blackhull barley 117 pounds per acre 
annually more than Kherson, the best-yielding oat variety, thus 
clearly establishing the superiority in yield of the best barleys over 
the best oats in the 15-year period. 

The one variety of spring emmer has yielded less than either oats 
or barley. The 15-year eee yield has been 768 pounds, or 172 
poanes less than the yields of the midseason oat variety, Swedish 
elect. 
The yields on fallow and on cornland (Table 33) show clearly that 

the yields on fallow have not been sufficiently increased in any case 
to compensate for the loss of the alternate crop. Corn grown in 
alternation with the small grains averaged about 20 bushels to the 
acre during the six years. This is equal to approximately 1,100 
pounds, which is slightly higher than can be normally expected as a 
yield of corn in this section on land prepared in the usual way. 

TABLE 33.—Yields of the leading varieties of grain crops grown on fallow and on 
cornland at the Akron Field Station, 1917-1922, inclusive} 

| Acre yield (pounds) 

4 C.I | | Average 
Crop and variety NG 

oe > | 
1917 | 1918 | 1919 1920 1921 | 1922 1917 | 1917,1918, 

| to | 1920to 
1922 | 1922 

Grown on fallow: 
Kanred winter wheat_________- | 5146 888 1,356] (2) VU G6(4S le 1G: lett Oren 1, 241 
Peliss (durum) spring wheat__.| 1584 726 | 252] 588 | 1, 236 606 | 582 665 680 
Converse spring wheat_______- 4141 618 | 480} 810] 1,110 498 | 708 704 | 683 
Kherson spring oats__________- 459 525 | 237 | 544] 1,251 970 | 947 746 | 786 
Smyrna spring barley__-_______ 2642 | 965 888 | 624 1,406 | 893 | 1,550} 1,054 1, 140 
Giant Winternyes a 30 | 1,036 | 330 2 734 | 924 | NO A Re Ree eS 859 
Vernal spring emmer_--_-_______- 1524 | 600; 175 |3317 1, 688 210 | 458 575 626 
Akron White corn 4_-______-___- eee aes aes ey | 3, 298 319 2,017 | 2,072 168002 =<.-2 33 eee 
Brown Manchu grain sorghum_| 328 | 603 | 1,038 | 197 789 418" |=... ce eee ee 
Red Lurghalprosos. 2) | 31 | 1,776 | 1,260 0 0 738 | 1,314 848 1, 018 

Grown on cornland: | | | 
Kanred winter wheat_.________ | 5146 | 1,224 | 1,050 | (2) | 51,938 5945): W516 [se ee 1, 076 
Peliss (durum) spring wheat __| 1584 | 210) 192} 456 792 480 360 415 407 
Converse spring wheat______-_- | 4141 | 228 | 426 | 522 912 306 582 496 491 
Kherson spring oats_________-_- | 459 AREY | GY) Ra? 1, 258 614 701 553 629 
Smyrna spring barley_--_____-_- | 2642 | 672 | 4271 360) 1, 282 854 965 760 840 
Giant iwainternny essa 30 | 969 302 (2) 734 806 920) 2===e ee 667 
Vernal spring emmer -_________- | 1524 | 306 | 118 | 2317 1, 031 2) ie ley 345 350 

! 

1 Corn, grain sorghum, and proso were usually, though not always, grown on fallow. 
2 No winter-grain plats were sown in the fall of 1918 at Akron. 
3 Average on both fallow and cornland. 
4 Pounds of shelled corn. 
5 Yield increased by surface drainage of storm water from other plats. Yields probably higher than can 

be expected over a long period. 

Winter wheat grown on fallow produced an average yield of 1,241 
pounds as compared with 1,076 pounds on cornland, a difference of 
only 165 pounds. On the average, the yields on the two soil prep- 
arations probably will be more nearly in the ratio of 3 pounds on fallow 
to 2 on cornland. The plats of Kanred on cornland were in an 
especially favored location one season, and in so short a period this 
is not equalized. 

Both durum and hard red spring wheats have produced so poorly 
on cornland that they can not be recommended; they yielded less 
than half those of winter wheat for the same years. On fallow, 
spring wheat yielded better, but can be recommended only for the 
reseeding of fields where winter wheat has failed. 

we he? 
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The average yield of oats on both fallow and cornland during the 
6-year period was low, and the seeding of even the best varieties in 
this section is justly very limited. Acre yields in pounds are slightly 
in excess of yields of spring wheat. Barley has produced fair yields 
on fallow as well as on cornland, averaging 1,054 and 760 pounds, 
respectively. The superiority of barley over the best oat varieties 
for feed production is clearly demonstrated. Both oats and barley 
are better than spring emmer, which has yielded only 575 pounds on 
fallow and 345 pounds on cornland. 

Winter rye appears to be a better cash grain crop than any of the 
other cereals except winter wheat. The price of rye is usually high 
enough so that the crop brings a greater return than spring durum 
wheat or barley. 

Winter rye possibly has a more important place in the cropping 
systems on the more sandy soils, which are likely to blow, than on 
the “hard lands.” It is not so easily damaged by blowing as is 
winter wheat and yields better than any of the other small grains. 
At the station the yields of winter rye are 300 to 400 pounds less than 
those of the best winter wheats. | 

The yields of corn possibly are higher than can normally be ex- 
pected. About 800 to 1,000 pounds of shelled corn to the acre 
would be more nearly a normal yield on average soil, cropped the 
previous season. The data clearly indicate, however, that corn has 
a very definite place in the district, as it is one of the most productive 
crops that can be grown. Corn works well into a rotation and makes 
a fair quantity of roughage for livestock, as well as a yield of about 
15 bushels of grain to the acre on soil previously cropped, 

The yields of grain sorghum have been less than those of any 
other cereal except emmer. Unless a better yielding strain than 
Manchu Brown kaoliang can be developed, grain sorghum has little 
place in the cropping system of the district around Akron. Proso 
has yielded well in the seasons when any crop was produced and with 
the exception of corn and barley has outyielded all other feed grain 
crops. However, it is usually necessary to grind the seed before 
feeding, and there often is little or no market demand for the seed. 
These facts and the danger of total failure in unfavorable years make 
the crop of doubtful value. 

CHOICE OF CROPS AND TYPES OF FARMING RECOMMENDED 

The value of corn in this district is only partly recognized. Most 
of the crop is now husked from the standing stalks and the fields are 
then pastured by livestock. A few fields are cut with corn binders 
and the fodder is fed to the livestock after the ears have been removed. 
As yet there are few silos of any kind in the district, although the 
climate and soil are very favorable to the use of the pit silo, which can © 
be built at a comparatively small cost. 

Most of the district in which the station is located is too dry to 
crow alfalfa successfully, and sweet clover generally has given only 
fair results, owing to the difficulty of obtaining stands. No legume 
suitable for hay purposes is now grown generally. ‘The sorghums, 
Sudan grass, winter rye, and millet are used for roughage, the concen- 
trates commonly fed being’ ear corn and threshed barley. Larger 
profits from the feeding of livestock, particularly dairy cows, probably 
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would result if the roughage were supplemented with corn or sorgo 
silage. Grinding the barley and shelling the corn before feeding are 
advisable. 

The need for diversified farming in this district is urgent. The 
one-crop system can not prove successful where the farmer must con- 
tend with so many risks. Although grain production is likely to re- 
main the leading industry, the growing of winter wheat to the exclu- 
sion of all the other cereals is a questionable practice. Few sections 
in the United States which follow wheat farming alone are perma- 
nently prosperous. Certain individuals may escape the failures and 
accumulate considerable property, but the average person who 
follows exclusive wheat farming has not found himself greatly 
enriched by it in the long run. 

In the district surrounding the Akron Field Station winter wheat is 
the cash crop of prime importance. Spring wheat may serve as a 
catch crop in years when winter wheat fails to survive. Barley is a 
very valuable grain feed crop, especially when ground. Corn is 
also an important feed crop which with careful attention generally 
yields about the same as barley. It has the added advantage, how- 
ever, of making excellent silage. The sorgos are excellent forage 
crops in this section and often yield from 2 to 3 tons to the acre. 
They are also suitable for silage. Rye is a very good late-fall and 
early-spring pasture crop when sown early in the fall. When cut 
just before maturity it makes reasonably good hay. It is also a 
good cash crop in the more sandy sections where the growing of 
winter wheat is not advisable. Oats when sown early in the spring 
usually make a fair yield of grain. In seasons of severe drought the 
oats can be mowed and will make excellent hay. Proso and millet 
are of doubtful value for seed crops, but millet often makes an ex- 
cellent yield of forage of good quality. There is great need for a 
legume which will consistently produce good yields of forage and 
pasturage under dry-land conditions. 

The farmer of this section has a considerable range of crops from 
which to select and few years will occur when all of them produce 
poor yields. The experience of the most successful farmers has shown 
that a system of farming which includes the growing of a considerable 
acreage of winter wheat as a cash crop, possibly an equal acreage of 
the other cereals, and sufficient forage for the feeding of work stock 
and a few good dairy cows is the most profitable type to recommend 
for this part of the Great Plains. Grain production should be com- 
bined with livestock farming, especially dairying and the raising of 
poultry and a few hogs. 

SUMMARY 

Experiments with cereals have been conducted on dry land at the 
Akron field station, Akron, Colo., during the 15 years from 1908 to 
1922, inclusive. 

The station is located in northeastern Colorado, about 60 mules 
from the Nebraska line on the east and on the north. The results 
obtained there are generally applicable to eastern Colorado, north- 
western Kansas, western Nebraska, and southeastern Wyoming. 

The section is primarily devoted to grain production. The most 
important grain crops are winter wheat, corn, spring wheat, barley, 
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rye, and oats. Possibly 7,000,000 acres in this section are cropped. 
As only about one-third of the area is under cultivation, considerable 
room for agricultural expansion remains. 
: The soil on which the experiments were conducted is a sandy 
oam. 
The average annual precipitation for 15 years is 17.93 inches, of 

which 13.68 inches fell during the growing season, April 1 to Sep- 
tember 30. The annual precipitation has ranged from 25 inches in 
1915. to 13.44 inches in 1921. The seasonal precipitation is a very 
important factor and greatly influences grain yields. 

The average yields of the better adapted varieties of wheat, corn, 
barley, rye, oats, and sorghum have been fairly satisfactory, but 
partial or complete failures in some years of several crops make single- 
oP farming uncertain. Other small grains yield less than winter 
wheat. 

Crimean winter wheats have produced higher yields than durum 
or hard red spring wheats. Kanred is the highest yielding variety 
now being grown. Turkey winter wheat has produced good yields 
over a long period of years. Peliss durum has outyielded all other 
spring wheats. Winter wheat should be sown as early in the fall 
as climatic conditions and soil moisture justify. Too early seeding 
probably will not prove to be good practice, as the crop may dry 
out later. Spring wheat should be sown as early in the spring as 
soil conditions permit. The seeding rates from which the best results 
have been produced are from 3 to 5 pecks per acre for both winter 
and spring wheat varieties. 

Fallowing for either winter or spring wheat is probably not jus- 
tified, as the yields usually are not sufficiently increased over those 
on land in corn or other cultivated crops to justify the expense. 
Rotating corn and wheat is apparently the most satisfactory practice. 

The seeding of spring wheat can not be recommended, except pos- 
sibly as a catch crop where a feed crop is not desired. Winter wheat, 
although sown as late as the middle of October, usually will outyield 
spring wheat. 

The early varieties of oats—Kherson, Albion, and Colburt—have 
produced the highest yields. These varieties should be sown at the 
rate of at least 4 pecks per acre, as early in the spring as soil and 
weather conditions permit. Oats yield less than barley in the vicin- 
ity of Akron. They are more popular in the northern and western 
parts of the district. 

The early varieties of barley, Coast and White Smyrna, have pro- 
duced the highest yields. Barley should be sown as early as possible 
at the rate of at least 4 pecks per acre. Although not so popular as 
corn, spring barley is a most valuable feed crop in the section. 

Winter rye has produced nearly as high yields as winter wheat 
in several seasons. It is slightly more certain than winter wheat; 
but yields less and sells for a smaller price per bushel. In the more 
sandy sections it is a valuable grain crop. It is apparently most 
useful in this district as a pasture crop. Spring rye, spring emmer, 
and spelt are of little value in the section. None of these crops 
yields so well as the best varieties of barley or oats. Winter emmer 
is not winter hardy enough to be grown successfully in northeastern 
Colorado. 
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The seeding of proso, or hershey, has not been generally profitable, 
owing to the uncertainty of market demand. Red Turghai, Red 
Russian, and Black Voronezh are the most valuable varieties in the 
section. Proso may be sown with an ordinary grain drill at the rate 
of 15 to 20 pounds per acre. 

The general seeding of flax and buckwheat is not believed advisa- 
ble, as neither appears to be sufficiently adapted to justify growing 
it. Possibly better results could be obtained by sowing flax at an 
earlier date than has been practiced in the Akron experiments. 

Most of the grain sorghums mature too late and require too much 
warm weather to be successfully grown at Akron. Manchu Brown 
kaoliang is the most certain of the varieties which have been grown 
for any length of time. Several selections from Dawn kafir have 
been developed at the Akron Field Station which give considerable 
promise for the district. 

During the past five years considerable work has been done in 
selecting corn. The most valuable variety at Akron is apparently 
Akron White dent, a selection from Swadley made at the Akron 
Field Station. 

The following varieties appear to be best adapted and are there- 
tore recommended for growing in this district: 

Winter wheat! 21.4 SO nlses Kanred, Turkey. 
Spring «wheat ives se. ce Peliss, Arnautka, Akrona, Converse 

(Red Russian). 
SPs ee DArle yes a eee Coast, Smyrna. 
SPEM AOA lise aoe) eee eee Kherson, Albion, Colburt. 
IPROSO my Fs eo Beet oA gets FEE Red Turghai. 
Craimnisorghum ss ee ae Manchu Brown kaoliang, Dawn kafir 

selections. 
Corn he aes rete) Bee See ad Akron White, Fulton Yellow, Minne- 

sota No. 13, White Cap. 
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